Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

TABLE OF CONTENTS - OVERVIEW

Table of Contents

List of Tables

List of Figures

List of Acronyms/Abbreviations
Glossary

Executive Summary

1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0

Introduction

EIS Development

Proposed Action and Alternatives

Affected Environment

Environmental Consequences

Cumulative Effects

Comparison of Alternatives and Other Considerations
Major Differences of Opinion

List of Preparers
List of References

Appendix A Response to Comments on the DEIS for the NorthMet Mining Project and SDEIS

for the NorthMet Mining Project and Land Exchange

Appendix B Underground Mining Alternative Assessment for the NorthMet Mining Project

and Land Exchange Environmental Impact Statement

Appendix C  Tribal Agency Position Supporting Materials
Appendix D  Biological Assessment and Biological Evaluation

TABLE OF CONTENTS i NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

-Page Intentionally Left Blank-

TABLE OF CONTENTS i NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

TABLE OF CONTENTS

TABLE OF CONTENTS — OVERVIEW ...ttt i
TABLE OF CONTENTS ...ttt st ettt sttt il
LIST OF TABLES ...ttt ettt et sttt e st eene e ix
LIST OF FIGURES ...ttt et ettt e XXIX
LIST OF ACRONYMS/ABBREVIATIONS ..ottt xli
GLOSSARY ettt ettt ettt a et et sh ettt et she et xlv
EXECUTIVE SUMMARY ..ottt st ES-1
1.0 INTRODUCTION ...ttt ettt ettt et e s 1-1
1.1 OVERVIEW L.ttt ettt b et st sttt et e nbeesbeesatesareeas 1-1

O O O VT3 41 410 (A o (< 1 APPSR 1-5

1.1.2 Land EXCHanGE ........cooieiiiiiiiiiietet ettt ettt e 1-9

1.2 EIS ROLES AND RESPONSIBILITIES ....c..oooiiiiiiiiententeee et 1-9

| B O B (< Ve B N (<3 1 T (TSRS 1-9

1.2.2 COOPCTating AGENCIES . ...uueeueeruierrieeiereeresteesseesseeseetestesseesseesseaseessesssesseesseessesssessesses 1-10

1.2.3  Other AENCIES .ouveevieieiieeiieeiieit et eteeteette st e st eteetesateseeesseenseenseenseesaesseeseenseensesnnenees 1-10

1.3 PURPOSE AND NEED.....cccoiiiiiiiiiitieetestente sttt I-11

1.3.1  Applicant’s Purpose and Need Statement............cceeceereeerienienieniieieeieeeeeee e I-11

1.3.2  Co-lead Agencies’ Purpose and Need Statements ...........cceevevveriiecieeienieneeneee e 1-11

1.4 REGULATORY FRAMEWORK .....ooiiiiiiiiiienie ettt st 1-13

1.4.1  National Environmental POIICY ACt........cccueeeiiiiiieriiie ettt 1-13

1.4.2  Minnesota Environmental POIICY ACt......c..ccciiiiiieriiiiiiieeiiie e 1-14

1.43  Land Exchange ReqUirements ...........ccocueeierieniineiiiiiencenieee e 1-15

1.4.4  Other Permits and ReqUITEMENES .........ccueeieriieriieieiie et 1-16

1.4.5  FInancial ASSUTANCE........cccccerueieiriiieiirieeeesee ettt 1-18

1.5 PURPOSE OF THE FEIS ... ..ottt st 1-19

1.6 ORGANIZATION OF THE FEIS ....coiiiiiiiieeeeeeeeeec e 1-19

1.7 CONSTITUENTS OF INTEREST ..ottt 1-20

2.0 EIS DEVELOPMENT ...ttt st 2-1
2.1 INTRODUCTION ....coiiiiieiieieeeetesit ettt sttt st sttt eeeenees 2-1

2.2 DEIS DEVELOPMENT ..ottt sttt ettt st 2-3

2.2.1  NorthMet Project SCOPING ...c..eereiriirtieiieiieieetie ettt sttt et e e aeas 2-3

TABLE OF CONTENTS 1ii NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

2.2.2  Identification Of ISSUES.......ccceeieieiiiiniiieriieieet ettt st 2-3

2.2.3  DEIS Proposed Action and AILEINatiVeS........c.eecveerieerieeniieeriieeiieeeieeesieesreeeveesseeenseens 2-4

224 TMPACE ANALYSIS weeerurieieiieiiieitiieste ettt este et eestteetteeteeeteeeteeebaeesseesstaeenseesnseessseesnseennseens 2-4

2.2.5  DEIS PUBIICAION «..ueiuiiiiiiiiiiiieiieietetete sttt sttt st 2-4

2.2.6  Comment Period and Public MEEtings .........c..cceeierieriieniiiiieeie e 2-4

2.2.7  Receipt and Review of Public and Agency COMMENLS ...........ceeeververeeerireieeeeneenieennens 2-5

23 SDEIS DEVELOPMENT ...ttt sttt st s 2-5
2.3.1  Co-lead Agencies’ Decision to Prepare an SDEIS ..........ccccooviiiiiiiiiieciececee e 2-5

2.3.2  NOTTNMEL PrOJECE ...uviiiiiiiiieiie ettt e et ee et et e staeesbeesnbeessseesnseeenseens 2-5

2.33  Land EXChanGe ........cooieriiiiiiiiieiet ettt ettt 2-7

2.3.4  SDEIS PUBLICAtION ...eviiiiieiiiiiciertcteientetet sttt sttt sttt s ene e 2-9

2.3.5 Comment Period and Public MEEtings .........cccceeveeriieriieniieeiieeieeeiee e sieeeveesvee e 2-9

2.3.6  Receipt and Review of Public and Agency COMMENLS ...........ccevvereeereeerireieeeeneenieenens 2-9

2.4 FEIS DEVELOPMENT ...ttt ettt st st 2-9
2.4.1  Consideration of Public Comments Received on the SDEIS............ccccocooininininnnenn. 29

2.4.2  NorthMet Project MOdifiCationS.........ccueeruiierieeiiiieiieeiieeee et eieeeieeeieesveeeveesreeensee s 2-9

2.4.3  Changes to the SDEIS and Preparation of the FEIS .........cc.ccoooiiiiiiiiiini 2-10

2.5 ADEQUACY DETERMINATION/RECORDS OF DECISION.......ccccccevinieeienienenne 2-10
2.6 PROJECT PERMITTING AND APPROVALS. ..ottt 2-11
2.7 FINANCIAL ASSURANCE ..ottt et 2-12
3.0 PROPOSED ACTION AND ALTERNATIVES ...t 3-1
3.1 INTRODUCTION ....coiiiiiiiiieeeeeetteit ettt ettt st sttt et e sae e s e eneen 3-1
3.1.1  NorthMet Project OVEIVIEW. ......cevuieriieiiieieiieseesieete et eteeeaesieesseeseesessessnesseesseenseensenns 3-1

3.1.2  Land EXChange OVEIVIEW ........ccevieriirrieriieeiesieseienieenteetessaesseesseesseesessessnesseenseenseensenns 3-6

3.2 NORTHMET PROJECT DETAILED DESCRIPTION.........coiiiiiiiiiiiieeieeeenee e 3-7
3201 OVEIVIEW .uiiiiiiiiiiieeiteie ettt ettt sttt et st sttt aesa e st naen 3-7

3.2.2  NorthMet Project Proposed ACtION........cccueiriieriieiiierieerie et sve e sve e e sve e 3-15

3.2.3  NorthMet Project AIEINatiVES......ccueeviierieeiieerieeiie e eiteete et esieeeeaeesaeesreeeaeeenes 3-143

33 LAND EXCHANGE DETAILED DESCRIPTION.......coioiiiiiiiiiiieieeeeesee e 3-163
3301 OVEIVIEW .ottt ettt ettt ettt eb bbbttt ettt eb et ae et enes 3-163

3.3.2  Land Exchange Proposed ACHON. ......ccceiiiiiinienieiieieeiesieeicee e 3-166

3.3.3  Land Exchange Proposed Action AIternatives ...........cccecueveerieneenenneneeneeneenieeiene 3-173

TABLE OF CONTENTS iv NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

4.0  AFFECTED ENVIRONMENT ..ottt 4-1
4.1 INTRODUCTION ....coiiiiiiiiieieeeeteit ettt ettt ettt st sttt e be e s s s e eneen 4-1
4.2 NORTHMET PROJECT ...ttt sttt s 4-3

421 LaNA USE...ouiiieiieieicierteeet ettt st 4-3
4.2.2  Waater RESOUICES ....cuviuiiiiiiiieiiciieictetee sttt sttt s 4-19
423 WELANAS ... e 4-159
N S VT (<1 14 o) 1 PR SR 4-195
425 WILALLE ..o e 4-233
4.2.6  AQUALIC SPECIES .vveuvieiieieeieiiesiesttestteteeteestesstesseeseeseessesssesssesseesseensesssesssessaesseensens 4-251
427 AL QUANLY c.evieeieeiieiietee ettt ettt ettt ettt e st e se et enteenbeesaenreennean 4-287
42.8  Noise and VIDIation ...........cceiviiirinieiiiieieicieeseeeee e e 4-293
4.2.9  Cultural RESOUICES.....c.ccuivieiiriiiciiiiiicieietcee et 4-303
4.2.10  SOCIOECOMOIMCS .....cuveurerririruieurententetestestesaeete et et estestentesaeeseeaeeusesnesensesaeenesueeueeneennenne 4-367
4.2.11 Recreation and Visual RESOUICES..........coceruiruirieiiiiniiniiniiieecceeceeesee e 4-397
4.2.12 Wilderness and Other Special Designation Areas .........cccccecerveereereenieerieeienieneennens 4-407
4.2.13  Hazardous Materials ..........cccceceevieiiiniinininiiieeeecctee et 4-415
4.2.14  Geotechnical Stability ......c.ccccieiiiieeiiieiiieeite ettt st esbeeebeesbaeennee s 4-417
43 LAND EXCHANGE ...ttt ettt 4-449
4.3. 1 LA USC..ueouiiiiiiiiicieiiceee e 4-449
432 Water RESOUICES ....cooiviiiiiiiiiiiiiiiic e 4-469
433 WEIANAS ..o e s 4-491
T N VA< (S 1 5 [ )« USSR 4-531
4.3.5  WILAIEE ..ot 4-581
4.3.6  AQUALIC SPECIES ..eevuvieerieeiieeiieeteeeieeeieeeteesteeeseesseeasseesssaessseessseeesseessseessseesseesseens 4-593
437 AT QUALIEY ..ottt bbb 4-619
4.3.8  Noise and VIDIation........ccceeieiiieiiiniiniiniiiieieceectctee sttt 4-621
4.3.9  Cultural RESOUITES ....c..cruiiiriiiiieiieieiertieteneee ettt sttt s s 4-627
4.3.10  SOCIOECCOMNOIIUCS ......cuveveerinreieeuiteneetenteneete ettt teseete st ese s s e st sre e se b e st sbeeeaeeneseeneene 4-629
4.3.11 Recreation and Visual RESOUICES.......c.c.cevueiruirieiiiinieiiirieeeseeeeeeeeee e 4-631
4.3.12 Wilderness and Other Special Designation Areas ...........cccecevevereerverieereeeceenneneeennens 4-639
4.3.13  Hazardous Materials ..........cccoovueirinieiiiieieiiceeesee e 4-641
4.3.14  Geotechnical StabIlILY ......ccceicieriierierieie ettt nees 4-643

50  ENVIRONMENTAL CONSEQUENCES ....vooveoeeeeeeeeeeseeeseeeeeeseeeeseesseeesseessesese 5-1
5.1 INTRODUCTION ...ttt ettt ettt e st sttt e be e bt e sbtesaeesateeneeeneeas 5-1
5.2 NORTHMET PROJECT ...ttt ettt 5-3

TABLE OF CONTENTS v NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

5.2.1 LA USE ..ottt sttt s s s st 5-3
522 Watel RESOUITES ......eouiiiiiiiiiiiiniieieet ettt st st s s e 5-5
523 WEIANAS ..t e 5-255
524 VEEEIALION....eeeiuiiiiiieiie et ete ettt esite et e estteetee e teeestaeesaeestaeesseeesbaeenseeensaeenseeesaeeseennn 5-409
525 WAL ..o 5-433
526 AQUALIC SPECICS ..vevieniienrieereeiiertiesteesteetestestesseesseenseassesssesseesseesseesesssesssesseesseensesnsenns 5-453
527 AT QUALIEY .ottt ettt ettt et e et et e b e e naesnaeeneenseenseenneans 5-471
5.2.8  No0ise and VIDIAtION .....c.cc.evieuiriiieiiriiicieiecinteeeeee ettt 5-521
529 Cultural RESOUICES.......cuevviieiiiiieiiriiieiietieeest ettt ettt 5-557
5.2.10  SOCIOECONOIMICS .....euviueeviiinreietireteetetetee ettt etee sttt eae st sesesae s se s sneseeseseneeneeneneenes 5-575
5.2.11 Recreation and Visual RESOUICES.........c..ccoeueiriiriiirinieiiicerecereeee e 5-593
5.2.12  Wilderness and Other Special Designation Areas ..........ccoeceereereereereescveseeseereeneens 5-603
5.2.13  Hazardous MaterialS ..........ccecueeieriininininiiieiccccteses e 5-607
5.2.14  Geotechnical Stability.......ccccveeriiieiieeiiiecie et et eeetae e e e beeeeeeeaes 5-627
53 LAND EXCHANGE ...ttt ettt 5-671
5.3.1  Land USE ..ot 5-671
532 Water RESOUICES ......oviiiiiiiiiiiiiciicccee e 5-685
533 WELIANAS ..o 5-691
534 VEZELALION....eiuiiiieiieiieie ettt te sttt et et e st e st esteesteesteessessaeseenseesseennesnaesneenseenseenseans 5-701
535 WAL ..ottt 5-721
5.3.6 AQUALIC SPECIES .oouvvieiieeiiieiieeiieerteeriteesteetteesteeetaeeeeestaeeseeesaeeseessaeenseesnsseenseennns 5-739
537 AT QUALILY .ttt ettt 5-757
5.3.8  N0ise and VIDIation .......ccccecveieiiniiniininiieiieieieietetenteee ettt st 5-759
5.3.9  Cultural RESOUICES......ccueruieuieiieiiieiienitet ettt st 5-771
5.3.10  SOCIOBCONOIMUCS ....ouvenvinriiieiieieenteientete sttt ettt earetete sttt saeeae et esseaessesnesaeebeeaeennennennen 5-775
5.3.11 Recreation and Visual RESOUICES.........coceviruieiiieriiniiniiniieeeeeeceee e 5-781
5.3.12 Wilderness and Other Special Designation Areas .........cccoceeveeneenerreiieneeneeneeieans 5-807
5.3.13  Hazardous Materials ............ccoevveiriinieiniiieirieciee et 5-809
5.3.14  Geotechnical Stability.......c.eecuerierierieie ettt esseeeeense e 5-811
6.0  CUMULATIVE EFFECTS ..ooooooveoeeeeoeeeeeeeeeeseeeeeee s eseee s es e ees e eseeeseeesseessseees s 6-1
6.1 INTRODUCTION ...ttt ettt ettt e st sttt be e bt e sbtesaeesaeeeneeeneeas 6-1
6.1.1  NorthMet Project Proposed ACLION........cccueiriieriiieriieiieeeiiecreeereesreeereesveeereesbeeeesee s 6-2
6.1.2  Land Exchange Proposed ACHON. .......ccceeririiiiiiieiieritenieeie et 6-22
6.2 CUMULATIVE EFFECTS BY RESOURCE FOR THE NORTHMET PROJECT
PROPOSED ACTION ...ttt ettt sttt ettt st sttt e st esaee s 6-29
TABLE OF CONTENTS vi NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

0.2.1  Land USE...c.eeuiiiiieiiniiieeeeeeeeeee ettt s e 6-29
6.2.2  Watel RESOUICES ..ottt ettt s e s e 6-31
0.2.3  WEIANAS ..ot e 6-51
L 7 (< 11 10 | DRSSPSR 6-63
0.2.5 WAL ..o 6-71
6.2.60  AQUALIC SPECICS ..eevreeietieeieieeiestesteesteesseesteesestesstesseesseenseesseassessaesseesseesesnsesnsesnsesnes 6-81
LI Nt 0 3 1 TP 6-89
6.2.8  No0ise and VIDIAtION .......cc.eoueuiriiieiiriiieieieeereeet et 6-113
0.2.9  Cultural RESOUICES.......c.evviieiiriiieiiriiiciieteeeeet ettt ettt 6-115
0.2.10  SOCIOECONOIMICS .....cuviueevirenieuitiretietetete ettt ese et ee et s ettt s et seseese s e neeneseenes 6-125
6.2.11 Recreation and Visual RESOUICES.........c..cooueiriiriiirinieiriicercereee e 6-133
6.2.12 Wilderness and Other Special Designation Areas ..........ccoecververeereeieeseveneesieneeneens 6-135
6.2.13  Hazardous MaterialS .........ccecueeiiriiiiiniininieiciecectee et 6-139
6.2.14  Geotechnical Stability.......ccecveeiiierieeiiiecie et e aee e eeaeeeaes 6-141
6.3 CUMULATIVE EFFECTS BY RESOURCE FOR THE LAND EXCHANGE
PROPOSED ACTION ...ttt ettt sttt ettt st eeees 6-143
0.3.1  Land USE...ceeuieiiiiiiiiiiteteeeeesee ettt e 6-143
6.3.2  Water RESOUICES ...c.eeviiiiiiieiieieieiiie ettt st 6-147
0.3.3  WEIANAS .ot e 6-149
0.3.4  VEEEIALION . ...eieuiieiiieiie et eee et e ete et eette et e et e estaeeseeesbaeessaeenbaeesaeensaeeseeesaeeseennns 6-151
0.3.5  WILALTR ..ottt 6-157
6.3.6  AQUALIC SPECIES .oouvvieiieeiiieiieeiieerte ettt esteetteestteebeeeseeeetaeeseeessaeeseessaeensnesnsseenseennns 6-163
6.3.7 AT QUALILY ..ottt ettt ettt ettt e te et et e e beenaesnaesnee st enteenneans 6-167
6.3.8  N0iSe and VIDIAtION .....c.ccuevieuiriiieiiriiicieticert et 6-169
0.3.9  Cultural RESOUICES.......c.evviieiiiiieiiriiiciieteeeertee ettt 6-171
0.3.10  SOCIOECONOIMCS .....cuveueeuiienreiitieeteetetete ettt eat ettt sttt e et s et a s neeneseenes 6-173
6.3.11 Recreation and Visual RESOUICES.........c..cooueiriirieirinieiiicrcereee e 6-175
6.3.12 Wilderness and Other Special Designation Areas ..........ccoecvevvereereeseeseeesieneeneeneens 6-179
6.3.13  Hazardous Materials ............ccoivveiriinieiniiieinieceeeeeeeee et 6-181
6.3.14  Geotechnical StabIlity.......cccveeriiieiieeiiieie ettt e e e eaeeenes 6-183
70  COMPARISON OF ALTERNATIVES AND OTHER CONSIDERATIONS ............ 7-1
7.1 INTRODUCTION ....coiiiiiiiieeteeeetteit ettt ettt st st st et sae e s e eneen 7-1
7.2 COMPARISON OF ALTERNATIVES ...ttt 7-1
7.2.1  Proposed Connected ACHIONS .......cccueeriieriiieeiieriieeieesieesteesreeeseesseessseesseessseesseesseens 7-1
7.2.2  Proposed Connected Actions Alternative B.........cccccevviieeiiiiiiieniie e 7-2
TABLE OF CONTENTS vii NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

7.2.3  NO ACtON AICIMALIVE. ....eoutiitiiiiieiiietieeee ettt ettt st e e eae 7-2
7.2.4  CompariSon OF EffECtS ......ooiiiiiiiieiiiciieceeeee ettt sttt 7-3
7.3 OTHER CONSIDERATIONS......ociiitiiieintetntettetnteeeet ettt 7-11
7.3.1  Irreversible or Irretrievable Commitment of RESOUICES .........cccecueveenienirenenenieienenn 7-11
7.3.2  Short-Term Uses versus Long-Term Productivity of the Environment........................ 7-12
7.3.3  Unavoidable Adverse Effects ........coceriiiiiiiiiii e 7-13
7.3.4  Human Health Considerations ...........ccoeerieririiiiieiiencenieeie et 7-13
7.3.5  Land Exchange Public Interest Consideration ...........c.cceeeevueeiienienienieneeneeiesie e 7-18
7.4 AGENCY-PREFERRED ALTERNATIVE ..ottt 7-23
7.5 LEAST ENVIRONMENTALLY DAMAGING PRACTICABLE ALTERNATIVE..7-23
8.0 MAJOR DIFFERENCES OF OPINION ......coiiiiiiiiiiiiienieeienecceceeeese e 8-1
8.1 SUMMARY ..ottt ettt 8-1
8.2 INTRODUCTION ...ttt ettt sttt st sttt e be e bt e satesaeesaeeeneeeneeas 8-1
8.3 MAJOR DIFFERENCES OF OPINION .......coiitiiiiiiinieiie ettt 8-3
8.4 TRIBAL AGENCY APPENDIX — SUPPORTING INFORMATION FOR TRIBAL
COMMENTS ...ttt ettt ettt ettt 8-27
LIST OF PREPARERS . ...t PREP-1
LIST OF REFERENCES ..ottt sttt e REF-1
Appendix A Response to Comments on the DEIS for the NorthMet Mining Project and SDEIS
for the NorthMet Mining Project and Land Exchange
Appendix B Underground Mining Alternative Assessment for the NorthMet Mining Project
and Land Exchange Environmental Impact Statement
Appendix C  Tribal Agency Position Supporting Materials
Appendix D  Biological Assessment and Biological Evaluation

TABLE OF CONTENTS

viii NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

LIST OF TABLES
Table 1.4-1 Government Permits and Approvals for the Proposed Connected

ALCHIONS ..ottt sttt st ettt 1-17
Table 1.7-1 Constituents of Interest Discussed in the FEIS.........ccccooeviiiiniinincnee. 1-21
Table 3.2-1 Summary of the NorthMet Project Proposed Action and the NorthMet

Project No Action AIEINAtiVe ..........cecvieeiieeeiieeeiieecee et 3-13
Table 3.2-2 Key Phases and Activities (IMINe Site) ......ceeevvreeruieeriuieeriieeriieeeieeeevee e 3-17
Table 3.2-3 Mine Site Equipment FIEet ..........cccoevuiiiiiiiiiiieiieieceeeeeeee e 3-38
Table 3.2-4 Key Characteristics of Proposed Mining...........cceccueeeeuveercieeniieeesiee e, 3-40
Table 3.2-5 Blasting Parameters ............ccceeeuieriieiiienieeieeie e 3-42
Table 3.2-6 Key Characteristics of the Ore Surge Pile .........ccoovveviiieniiiiniieeee e, 3-43
Table 3.2-7 Key Characteristics of Waste Rock Management ............c.ccccevveneenennenne. 3-44
Table 3.2-8 Waste Rock Categorization Properties .........ccovuveeeieeeiieeecieeeiie e, 3-46
Table 3.2-9 Summary of the Stockpile Liners and COVETs .........cccceveevirienienenienieennens 3-51
Table 3.2-10 Surface Owners along the Transportation and Utility Corridor................... 3-82
Table 3.2-11 Design Processing Parameters ...........ccueecveerieeriienieeniienie e eiee e 3-103
Table 3.2-12 Materials Consumed by the Beneficiation Plant Process .............ccccc.u..... 3-104
Table 3.2-13 Materials Consumed by the Hydrometallurgical Plant Process................. 3-115
Table 3.2-14 Plant Site SeIVICES. .....coouiiiuiieiieiiieiietie ettt ettt 3-116
Table 3.2-15 Preliminary Cost Estimate for CLoSure ............ccoeeveeviieniienieniieiiecieeee 3-142
Table 3.2-16 Comparison of DEIS, SDEIS, and FEIS for the NorthMet Project

PropoSed ACHON.......eiiiiiieciieeciie ettt e e 3-153
Table 3.2-17 Previous NorthMet Project Alternatives Screened for this FEIS............... 3-157
Table 3.2-18 MEPA Alternatives Types Considered for the NorthMet Project

PropoSed ACHON.......iiiiiiieciie ettt s e e e ea 3-159
Table 3.3-1 Summary of the Land Exchange Proposed Action Alternatives ............... 3-164
Table 3.3-2 Legal Description and Acreage of Parcels Included in the Land

Exchange Proposed ACHON ..........cocuieiiiiiieriieiiesieciceee et 3-167
Table 4.1-1 Resource Topic Areas Discussed in Chapter 4..........cccceevevvevcieeecieeceneeenen. 4-2
Table 4.2.1-1 Land Use Controls Affecting the NorthMet Project Proposed Action.......... 4-3

Table 4.2.1-2

NorthMet Project Proposed Action Area of Concern Summary List for

Voluntary Investigation and Cleanup Program..............cccceceeviiniieniennnne. 4-12
Table 4.2.1-3 Non-NorthMet Project Areas of Concern Status ..........ccceeeveeeeciveenieeennenn. 4-15
LIST OF TABLES iX NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 4.2.2-1

Table 4.2.2-2

Table 4.2.2-3
Table 4.2.2-4

Table 4.2.2-5

Table 4.2.2-6

Table 4.2.2-7

Table 4.2.2-8

Table 4.2.2-9
Table 4.2.2-10

Table 4.2.2-11

Table 4.2.2-12

Table 4.2.2-13

Table 4.2.2-14
Table 4.2.2-15

Table 4.2.2-16
Table 4.2.2-17
Table 4.2.2-18
Table 4.2.2-19
Table 4.2.2-20

Table 4.2.2-21

Table 4.2.2-22

Normal Monthly and Annual Average Air Temperature and

Precipitation Near the NorthMet Project .........cccoeeveeeiiieniiiencieeeiee e, 4-20
Impaired Waters within the Embarrass River and Partridge River

WaateTSREdS ... 4-29
Wild Rice Survey and Water Quality Monitoring Results .............c..c......... 4-37
Summary of Total Mercury Concentrations in the Partridge River and
Embarrass River Watersheds near the Mine Site and Plant Site ................. 4-41
Bedrock and Surficial Aquifer Hydraulic Conductivity Estimates at the

IMIINE ST ...ttt ettt et sttt st 4-51
Summary of Existing Groundwater Quality Monitoring Data for the

NOIhMEt MINE STt .....evviivieiiiiiieiieiesiieteete ettt 4-61
Monthly Statistical Flow Data (cfs) for USGS Gaging Stations in the
Partridge River Watershed...........cocoeviiiiiiiiiiniiiieceeceee e 4-67
Modeled Flow Statistics for Various Locations along the Upper

Partridge River under Natural Conditions ...........ccceecveeiienieeieenienieeieenne. 4-73
Estimated Partridge River Groundwater Baseflows ...........ccccccveevvirenennne, 4-76
Discharges to and Surface Water Withdrawals from the Partridge

River Watershed........cooeoiiiiii e 4-81
Surface Water Quality Data in the Partridge River Watershed

(5€€ FIZUIE 4.2.2-1) oottt 4-84

Comparison of Historic and Recent Mean Water Quality Data for
Selected Parameters at Common Monitoring Stations along the
Partrid@e RIVET .....cocviiiiieiiee et 4-86

Baseline Water Quality from the South Branch of the Partridge River....... 4-87
Average Existing Water Quality Concentrations in the Partridge River ..... 4-88
Mean Water Quality Data for Longnose Creek, Wetlegs Creek,

Wyman Creek, and West Pit Outlet Creek ..........cccoooveeeiienienciienieniieeeee, 4-91
Comparison of Colby Lake Elevations over Time .........cccceeveveeneeniennenne. 4-97
Comparison of Whitewater Reservoir Elevations over Time...................... 4-97
Summary of Colby Lake Water Quality Data..........cccccoceeviriiinieneniinienens 4-99
Summary of Whitewater Reservoir 2010 Water Quality Data.................. 4-101
Summary of Surface Water Quality Monitoring Data for Station

SD-026 (2011-2013) c.eeeieeiieieeieeiereeeee et s 4-105
Summary of Surface Water Quality Monitoring Data for Station

CRI110, 2008-2000.......ceiieiiiieiieieetenit ettt 4-106
Summary of Natural Background Groundwater Quality Monitoring

Data for the Tailings Basin Area and Two Larger Regional Areas........... 4-124

LIST OF TABLES

X NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 4.2.2-23

Table 4.2.2-24

Table 4.2.2-25

Table 4.2.2-26

Table 4.2.2-27
Table 4.2.2-28

Table 4.2.2-29
Table 4.2.2-30

Table 4.2.2-31

Table 4.2.2-32
Table 4.2.2-33

Table 4.2.2-34

Table 4.2.2-35

Existing Pond Water and Groundwater Quality at the Toe of the

Tallings BaASIN ...ececuiiieiiieciieceee ettt 4-126
Summary of Existing Groundwater Quality Monitoring Data

Downgradient from the Existing LTVSMC Tailings Basin....................... 4-129
Summary of Groundwater Quality of Residential Wells Downgradient

from the Existing LTVSMC Tailings Basin ..........cccccceevveevcieenciieenieenne, 4-130
Existing Residential Wells Located Between the NorthMet Project

Proposed Action Tailings Area and the Embarrass River ............c............ 4-132

Monthly Statistical Flow Data for USGS Embarrass Gaging Stations...... 4-134

Plant Site Surface Water Flows for Existing Conditions Based on
Embarrass River Stream Gaging Results Applied to Contributing
Watersheds and Additional Flow Tailings Basin Seepage and

Flowpath DiSCharge .........ccceecuieiiiiiiieiiciiecie et 4-136
NPDES/SDS Discharges to the Embarrass River Watershed.................... 4-139
Available Surface Water Quality Monitoring Data in the Embarrass

River Main Branch (see Figure 4.2.2-1) ...ccceoviieeiiieeiieecieeeee e 4-140
Comparison of Historic and Recent Mean Water Quality Data for

Selected Parameters at PM-12 on the Embarrass River.........c...ccccccecene. 4-141

Average Existing Water Quality in the Embarrass River, 2004-2013....... 4-145

Summary of Existing LTVSMC Tailings Basin Surface Seeps
(5€€ FIgure 4.2.2-13) ouiieiiieieeie ettt 4-148

Water Quality Monitoring Locations for Embarrass River Tributary
Streams and Tailings Basin Receiving Streams (see Figure 4.2.2-19)......4-149

Summary of Surface Water Quality Monitoring Data for the Tailings

Basin Surface Seeps (see Figure 4.2.2-13) ....oooieiiieiieniiiieeieeieeeeeee 4-151
Table 4.2.2-36 Summary of Surface Water Quality Monitoring Data for Unnamed

CIEK .ttt 4-153
Table 4.2.2-37  Summary of Surface Water Quality Monitoring Data for Trimble

CIOK .ttt 4-155
Table 4.2.2-38  Summary of Surface Water Quality Monitoring Data for Mud Lake

CIEOK .ttt 4-156
Table 4.2.3-1 Wetland Classification System Descriptors.........cceevveerieeniienieeniienveennens 4-171
Table 4.2.3-2 Wetland Acreage by Wetland Community Type for Mine Site,

Transportation and Utility Corridor, and Area 1 .......ccccccveevvvieeciieenieenee, 4-178
Table 4.2.3-3 Key Landscape Factors Influencing Wetland Functional Scores in

IMNRAM 3.0 ettt e 4-181
Table 4.2.3-4 Wetland Functions and Value Assessment for the Mine Site from 2004

ANA 2000......ceeeieeeieieee ettt ettt ettt 4-182
LIST OF TABLES Xi NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 4.2.3-5

Table 4.2.4-1
Table 4.2.4-2

Table 4.2.4-3

Table 4.2.4-4

Table 4.2.4-5
Table 4.2.4-6
Table 4.2.4-7

Table 4.2.4-8
Table 4.2.4-9
Table 4.2.5-1

Table 4.2.6-1
Table 4.2.6-2

Table 4.2.6-3
Table 4.2.6-4
Table 4.2.6-5

Table 4.2.6-6

Table 4.2.6-7

Table 4.2.6-8
Table 4.2.6-9

Table 4.2.6-10

Table 4.2.6-11

Table 4.2.6-12

Total Wetland Acreage by Wetland Type for Plant Site, Colby Lake

Water Pipeline Corridor, Second Creek Area, and Area 2 .........cceeeueeeen. 4-192
NorthMet Mine Site COVEr TYPES......eervieriieriieriieriieeieeiieere e ere e 4-196
Invasive Non-native Plant Species Found on Mine Sites in the Mesabi

IrOn RANGE.....ooiiiieiieeeee e e 4-206
Invasive Non-native Plant Species Found Within 3 Miles of the Mine

Site and Plant Site by the USFS Road Weed Survey..........ccceevvevienenee. 4-207
Endangered, Threatened, and Special Concern Plant Species Identified

ON the MINE STEE ....eevieiiiiiiiiiiieritecet et 4-211
USFS RFSS Plant Species within Superior National Forest ..................... 4-215
NorthMet Transportation and Utility Corridor Cover Types..................... 4-223
Endangered, Threatened, and Special Concern Plant Species Identified

within the Transportation and Utility Corridor...........ceccveevieniieniienieennen. 4-224
NorthMet Plant Site Cover TYPeS......ccvvuiereieeriiieeiieeeiee et 4-229
NorthMet Colby Lake Water Pipeline Corridor Cover Types................... 4-230
Key Habitat, Cover Types, and Associated Species in the Nashwauk

and Laurentian Uplands Subsections at the NorthMet Project Area.......... 4-242
Federal Land Parcel Surface Water Characteristics.........cccceevveereeneennce. 4-253
Major Channel Characteristics at Biological Survey Stream Sites in the
Partridge River Watershed...........oocvvveiiieiiiieeiieceeceeee e 4-257
Average Existing Water Quality Concentrations in the Partridge River ... 4-258
Fish Species Collected at Nine Sites in the NorthMet Project Area.......... 4-263
Fish Species Collected at Four Reaches within the Partridge River

WaaterShed ....co.veiiiie e 4-265
Composition of Macroinvertebrate Assemblages at Nine Sites in the

Federal Parcel............oooiiiiiii e 4-267
Mussel Species Identified in the Lake Superior Basin, St. Louis River
Watershed, Partridge River, and Embarrass River .........c.ccccoecveeeiieennnnnn. 4-269
Location and Physical Characteristics of Mussel Sample Sites................. 4-269

SGCN and RFSS Species Identified within Portions of the Laurentian
Uplands — Nashwauk Uplands Ecoregion or Superior National Forest..... 4-273

Fish Species Collected in Colby Lake and Whitewater Reservoir by
MDNR FiSheries SUIVEYS .......ccccuieiiiiiieiieiie ettt ettt 4-277

Major Channel Characteristics at Biological and Habitat Survey
Stations for Streams within the Vicinity of the Plant Site ......................... 4-278

Average Existing Water Quality Concentrations in the Embarrass

LIST OF TABLES

Xii NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 4.2.6-13

Table 4.2.6-14

Table 4.2.6-15

Table 4.2.7-1
Table 4.2.8-1
Table 4.2.8-2
Table 4.2.8-3

Table 4.2.9-1
Table 4.2.9-2

Table 4.2.9-3
Table 4.2.9-4
Table 4.2.9-5

Table 4.2.9-6

Table 4.2.9-7

Table 4.2.9-8

Table 4.2.10-1
Table 4.2.10-2
Table 4.2.10-3
Table 4.2.10-4
Table 4.2.10-5

Table 4.2.10-6

Table 4.2.10-7
Table 4.2.10-8

Table 4.2.10-9

Fish Species Collected at Sampling Sites within the Vicinity of the

Plant Site and Transportation and Utility Corridor..........ccceevevveercieeennnennn. 4-281
Composition of Macroinvertebrate Assemblages for Sites in the

Embarrass River Watershed...........c.coouiiiiiiiiiiniceeecee 4-284
Mercury Concentrations in Fish Species Collected During 2014

MDNR Partridge River Fish SUrveys ........ccccocceeviiiieiiieciiece e 4-285
Monitored Background Concentrations (2008—2010) .........ccccveevvverreennen. 4-291
Decibel Levels of Common NoOiS€ SOUICES ........cccueeueeriirniienieeiienieeieene 4-293
Typical Outdoor Sound Levels by Land Use Category..........cccceerueenenne. 4-294
Summary of Estimated Existing Ambient Noise Levels at the Closest
Receptors to the NorthMet Project Area, including the BWCAW............ 4-301
Cultural Resources Identified in the NorthMet Project Area..................... 4-341
Historic Resources Associated with the Erie Mining Company Historic
DIESTIICE ettt ettt et ettt e st 4-346
Laurentian Uplands and Nashwauk Uplands Subsections...........c..ccc.ceuue. 4-357
Species Potentially Harvested in 1854 Ceded Territory........ccceecvveenvennnee. 4-358
Cover Types of Associated Species and Resources Regulated by the

1854 Treaty Authority in the NorthMet Project Area...........ccceeeeveeennnnne 4-361
Plant Species Found in At Least Three ECS Vegetation Community

Y 01T TSP PSRRRRRPPPR 4-362
Key Habitat, Cover Types, and Associated Species Regulated by the

1854 Treaty Authority in the NorthMet Project Area...........cccceeeeveeennennn. 4-363
Fish Species Regulated by the 1854 Treaty Authority and Collected in

the NorthMet Project AT€a..........cecvvieiiieeiiieeiee et 4-365
Population of Study Area Communities 1980 to 2010...........cceeeveeennnnne 4-371
Age Characteristics of Study Area Residents, 2010 ..........cccevveveeiennenne. 4-372
Racial Characteristics of Study Area Residents, 2010............ccceeevveennnnne 4-373
Educational Characteristics of Study Area Residents, 2010...................... 4-374
Income and Poverty Characteristics of Study Area Communities in
20710ttt ettt ettt et e a et enteeaeeteenaeeneenneas 4-375
At-place Historical Employment by Major SIC Industry in 1980

ANA 1990 ... ettt 4-376
At-place Employment by Major NAICS Industry in 2009........................ 4-377
Location Quotients for Major NAICS Industries in the Study Area,

2009.. ettt ettt et sae et 4-380
Employment Status of Study Area Communities, 2009 ............cccceveenene 4-381

LIST OF TABLES

Xiii NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 4.2.10-10
Table 4.2.10-11
Table 4.2.10-12
Table 4.2.10-13
Table 4.2.10-14
Table 4.2.10-15
Table 4.2.10-16
Table 4.2.10-17
Table 4.2.14-1

Table 4.2.14-2

Table 4.2.14-3

Table 4.3.1-1

Table 4.3.1-2

Table 4.3.2-1
Table 4.3.2-2

Table 4.3.3-1

Table 4.3.3-2

Table 4.3.3-3
Table 4.3.3-4
Table 4.3.3-5
Table 4.3.3-6
Table 4.3.3-7
Table 4.3.3-8
Table 4.3.3-9
Table 4.3.3-10
Table 4.3.3-11

Employment in Study Area Communities by Occupation...............cc.c..... 4-382
Employment in Study Area Communities by Industry...........cccceeevveennnnn. 4-383
Payroll ($1,000s) by Major NAICS Industry, 2009.........ccccocevirinenennene. 4-387
Select Sales and Use Tax Statistics ($1,0008) ......cocereeveienienenencnenennen. 4-389
Study Area Housing Unit Characteristics, 2010 .........ccocevieneriienvenennnene. 4-389
Water and Wastewater Capacity........cccveeeveeerieeriieeniieesiieesreeesveesenveeens 4-391
PUDIIC Saf@LY . ..eeiiieiieeeeeee e 4-393
Capacity and Enrollment of Public Schools ..........ccccceeveiiiniiiieiieeiee, 4-394

Summary of Seepage and Stability Modeling Parameters for the
Material at the Existing LTVSMC Tailings Basin and Proposed
NOTthMet TaIlINGS....cveeeiieiieeiieieeie ettt 4-437

Summary of Modeling Permeabilities for the Material Relevant to the
Hydrometallurgical Residue Facility Material...........ccccocevviiniininienennens 4-446

Summary of Shear Strength Parameters for the Material Relevant to
the Hydrometallurgical Residue Facility ........c..ccocovveviininiiniininiineens 4-447

Management Area Designations for the Federal Lands under the Land
Exchange Proposed ACHON ..........cocuieiiieiiieriieiieeie et 4-450

Management Area Designations for the Federal Lands under Land
Exchange Alternative B ........c.oooiiiiiiiiiiiiieeeeee e 4-450

Summary of Surface Water and Wild Rice Beds for Federal Lands.......... 4-469

Summary of Surface Water and Wild Rice Beds for all Land Exchange
Proposed ACtion TTactS......cceeevieeriieeiiee et 4-471

Wetland Acreage by Wetland Community Type for the Federal Lands
within the Land Exchange Proposed Action and within the Land

Exchange Alternative B ........c.oooiiiiiiiiiiiei e 4-496
Wetland Functions and Values Assessment for the Federal Lands

Surrounding the Mine Site, 2008 .........cccoevieririiiiiiieeiiee e 4-498
Total Wetland and Upland Acreage for the Non-federal Lands................ 4-511
Total Wetland Acreage by Wetland Type for the Non-federal Lands....... 4-511
Wetland Functional Value Assessment for the Non-federal Lands........... 4-513
Total Wetland Acreage by Wetland Type for Tract 1 .......cccvveevveennennne 4-514
Wetland Functional Value Assessment for Tract 1 .......c.cccceeviieriennennnnn. 4-515
Total Wetland Acreage by Wetland Type for Tract 2 ........ccccvveevveennennee. 4-519
Wetland Functional Value Assessment for Tract 2 .........ccccevevveviienneennnnn. 4-521
Total Wetland Acreage by Wetland Type for Tract 3 ........cccvveevveenennnee. 4-523
Wetland Functional Value Assessment for Tract 3 .........cccceevvieiienieennnn. 4-526

LIST OF TABLES

X1iv NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 4.3.3-12
Table 4.3.3-13
Table 4.3.4-1
Table 4.3.4-2
Table 4.3.4-3

Table 4.3.4-4

Table 4.3.4-5

Table 4.3.4-6
Table 4.3.4-7
Table 4.3.4-8

Table 4.3.4-9

Table 4.3.4-10
Table 4.3.4-11
Table 4.3.4-12

Table 4.3.4-13
Table 4.3.4-14
Table 4.3.4-15
Table 4.3.4-16
Table 4.3.4-17
Table 4.3.4-18
Table 4.3.4-19
Table 4.3.4-20
Table 4.3.4-21

Table 4.3.5-1

Total Wetland Acreage by Wetland Type for Tract 4 .........ccccevevienennene. 4-527
Wetland Functional Value Assessment for Tract 4 .........ccccevveeiienicnnnenn. 4-528
Federal Lands CovVer TYPES ....cccveeuieiieeiieniieeieeeiie ettt 4-532
Management Areas for the Federal Lands..........ccccooeeveeiiiiiniiiiciiec, 4-533
MIH Types and Age Classes (Acres) for the Federal and Non-federal

Lands ...t 4-534
Landscape Ecosystem Types (Acres) on Federal and Non-federal

Lands ..o 4-536
Endangered, Threatened, and Special Concern Plant Species Identified

on the Federal Lands.........coccooiiiiiiiiiiiie e 4-537
Alternative B: Smaller Federal Parcel Cover Types........ccceeevvenienieennnn. 4-539
Management Areas for the Land Exchange Alternative B Lands ............. 4-540
MIH Types and Age Classes (Acres) for the Land Exchange

Alternative B Lands ..........cooooiiiiiiiiiee e 4-541
Landscape Ecosystem Types (Acres) on the Land Exchange

Alternative B Lands and Tract 1 Lands .........ccccoiiiiiininniiniiiieeeee 4-541
Non-federal Lands Cover TYPES ......c.eevveriieriieriieiieeieeieeeee e 4-542
Tract 1 — Hay Lake Lands Cover TYPes .....ccccveeviieecieeeieeeiieeeee e 4-545
Endangered, Threatened, and Special Concern Plant Species Identified

on the Tract 1 Lands .......cccoouiiiiiiiiiiiiie e 4-552
Tract 2 — Lake County North Cover Types ......cocvueeevieeriieencieeeiee e 4-553
Tract 2 — Lake County South Cover TYPes ......ccceeveeriieniieniienieeeee 4-555
Tract 3 — Wolf Lands 1 Cover TYPeS.....cccvueerveeerieeiiieeeiieeereeeeveeeevee e 4-558
Tract 3 — Wolf Lands 2 Cover TyPes.....c.cocveriieriierieeiienieeieeeie e 4-560
Tract 3 — Wolf Lands 3 Cover TYPeS.....cccvuvervieerieeeieeeiieeeree e eevee e 4-566
Tract 3 — Wolf Lands 4 Cover TyPes.....c.cooveriieriieriieiienieeieeeieeiee e 4-568
Tract 4 — Hunting Club Lands Cover Types.......cccceevveereveercrieeniieeeiee e, 4-570
Tract 5 — McFarland Lake Lands Cover Types .......ccceovveviieriienieenieeeiee 4-573

Endangered, Threatened, and Special Concern Plant Species Identified
on the Tract 5 Lands .........cocooviiiiiiiiiniicceee e 4-579

Key Habitat, Cover Types, and Associated Species for the Federal
Lands under the Land Exchange Proposed Action and Land Exchange

AIErnative B ..oo.ooouiiiiiiiiie e 4-581
Table 4.3.5-2 Key Habitat and Cover Types of Species of Greatest Conservation

Need and Regional Forester Sensitive Species for Tract 1 in the

Nashwauk Ecological Subsection ............cccccveevciiierciiieniieecieeee e 4-584
LIST OF TABLES XV NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 4.3.5-3

Table 4.3.5-4

Table 4.3.5-5

Table 4.3.6-1
Table 4.3.6-2
Table 4.3.6-3

Table 4.3.6-4

Table 4.3.6-5

Table 4.3.6-6

Table 4.3.6-7

Table 4.3.6-8

Table 4.3.6-9

Table 4.3.8-1

Table 4.3.8-2

Table 4.3.9-1
Table 4.3.11-1

Table 4.3.11-2

Table 4.3.11-3

Table 4.3.11-4

Key Habitat and Cover Types of Species of Greatest Conservation

Need and Regional Forester Sensitive Species for Tract 2 in the

Laurentian Uplands and North Shore Highlands Ecological

SUDSECLIONS ...ttt sttt e 4-586

Key Habitat and Cover Types of Species of Greatest Conservation
Need and Regional Forester Sensitive Species for Tract 3 in the
Laurentian Uplands Ecological Subsection ............cccceevcieeniienieeniienneenen. 4-588

Key Habitat and Cover Types of Species of Greatest Conservation
Need and Regional Forester Sensitive Species for Tracts 4 and 5 in the

Border Lakes Ecological Subsection ...........ccccceeveiierciieencieenie e 4-590
Alternative B Surface Water Characteristics ..........cecevvevervienveneeniennene. 4-594
Tract 1 Surface Water Characteristics .........ceooveevueeriiiieeniieenieenieeieeeeen 4-597
Fish Species Collected at the MPCA Sampling Sites in the Vicinity of

the Tract 1 Parcel .......coc.ooiiiiiiiii e 4-597
Benthic Macroinvertebrate Attributes for Aquatic Biota Sampling Site
MPCAB _O5SRNO29 ..ottt st 4-598
SGCN and RFSS Species Identified within Portions of the Nashwauk

Uplands Ecoregion or Superior National Forest.........c.cccecovvvviveiiciiennnnn. 4-599
Fish Species Collected at Two Sites in the Vicinity of the Wolf Lands

Parcels within the Stony RIVET.........coovviiiiiiieiiiiceeceeee e 4-607
Benthic Macroinvertebrate Attributes for Aquatic Biota Sampling

Sites within the Stony RIVET .......cc.covviiiiiiiieiiee e 4-608
SGCN and RFSS Species Identified within Portions of the Laurentian
Uplands Ecoregion or Superior National Forest.........c.ccccccvveviieiiciieennnnnns 4-613
SGCN Species for the Border Lakes Ecoregion and the USFS RFSS

N 1163 (S 0 ] APPSR 4-617
Approximate Distances and Direction of Non-federal Lands to Federal

Lands and the Plant Site..........ccccoiiiiiiiiiiiii e 4-621
Summary of Estimated Existing Ambient Noise Levels at the Non-

federal Lands........oooiiiiiiiii e 4-625
Cultural Resources Identified in the Land Exchange Area........................ 4-627

Recreational Opportunity Spectrum Designations within the Land
Exchange Proposed Action and Land Exchange Alternative B................. 4-631

Scenic Integrity Objective Designations for Lands under the Land
Exchange Proposed Action and Land Exchange Alternative B................. 4-631

Recreational Opportunity Spectrum Designations in the Vicinity of
Non-federal Lands .......cc.cooerieriiiinienieieieeeeeeee e 4-632

LIST OF TABLES

Xvi NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 5.1-1
Table 5.2.2-1
Table 5.2.2-2

Table 5.2.2-3

Table 5.2.2-4

Table 5.2.2-5
Table 5.2.2-6
Table 5.2.2-7

Table 5.2.2-8

Table 5.2.2-9

Table 5.2.2-10
Table 5.2.2-11
Table 5.2.2-12

Table 5.2.2-13

Table 5.2.2-14

Table 5.2.2-15

Table 5.2.2-16

Table 5.2.2-17

Table 5.2.2-18
Table 5.2.2-19
Table 5.2.2-20
Table 5.2.2-21

Resource Topic Areas Discussed in Chapter S.........cccooceeveiieiieniiienienieeinen. 5-2
Beryllium, Manganese, and Thallium Evaluation Criteria...........c..c.......... 5-12
Groundwater Evaluation Criteria Applicable to the NorthMet Project
PropoSed ACHON......uiiiiiiieciie ettt e 5-13
Applicable Use Classifications of the Primary Surface Waters in the

NorthMet Project Proposed AcCtion Area..........ccceeecuveeviveeeiieeeeiieenieeesreens 5-16
Surface Water Quality Evaluation Criteria Applicable to Different

ClasSES OF SUITACE WALET ... e 5-18
Definition of Terminology used in this FEIS ...........cccccooniiiiiiiniiiiiee, 5-27
Comparison of EIS Modeling Approaches..........cccceecveeveiiiercieenciieeeieeeien. 5-27
Mine Site Hydraulic Conductivities Based on Calibration of the

MODFLOW Model and Field TeSting .........cccvvveeeiieriiienieeeiie e 5-29
Mine Site Surficial Groundwater Flowpaths used in GoldSim Based on
Best-Estimate (P50) Values ........ccocvveeiiiieiiiecieeceeecee e 5-41
Plant Site Hydraulic Conductivity and Specific Yield Based on

MODFLOW CalibDIatiOn ... cceeeeieeeeeee e e e e e eeeereeeeeeeeeeeeeans 5-46
Plant Site Aquifer Recharge Based on MODFLOW Calibration................ 5-46
Results of Steady-State Model Predictive Simulations ..........c.cccccveeenneennee. 5-47

Plant Site Surficial Groundwater Flowpaths used in GoldSim Based on
Best-Estimate (P50) Values ........ccocvveeeiieeiiiecieeceece e 5-52

Mine Site Surface Water Flows for Existing Conditions Based on
XP-SWMM Model Results Adjusted to Match USGS Stream Gaging

Plant Site Surface Water Flows for Natural Conditions Based on
Embarrass River Stream Gaging Results Applied to Contributing
Watersheds and Additional from Tailings Basin Seepage and Flowpath

DISCRATZE ...t 5-54
Definition of Fate and Transport Mechanism Terminology used in this

FEIS ettt sttt 5-64
Comparison of Site-specific and Literature Sorption Values at the

IMIINE STE ...ttt et ettt e 5-65
General Description and Solute-Release Mechanisms of the Existing
LTVSMC Tailings Facilities........cccceeovereeienieneiiinieieeieneeeeeeseeee e 5-75
Tailings Basin Solute Source Sub-areas used in GoldSim for Closure....... 5-75
Groundwater Inflows at the Mine Pits Based on MODFLOW Results..... 5-111
Mine Site Solute Source Areas used in GoldSim ..........ccecceeviieiieniennn. 5-117
Summary of Waste Rock Stockpile Properties.........cccceevuveercieeeniieenieenne, 5-119

LIST OF TABLES

Xvii NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 5.2.2-22

Table 5.2.2-23

Table 5.2.2-24

Table 5.2.2-25

Table 5.2.2-26

Table 5.2.2-27

Table 5.2.2-28

Table 5.2.2-29
Table 5.2.2-30

Table 5.2.2-31

Table 5.2.2-32
Table 5.2.2-33

Table 5.2.2-34

Table 5.2.2-35

Table 5.2.2-36
Table 5.2.2-37
Table 5.2.2-38

P50 Solute Migration Times for Mine Site Groundwater Flowpaths
Based on GoldSim Probabilistic Simulation............ccccceeeveviieviieenciieenens 5-125

Mine Site Groundwater — Maximum P90 Solute Concentration Over
Entire 200-Year Simulation at Each Evaluation Location Based on the
GoldSim Probabilistic Model .....ccooovvviiiiiieeieieeeeeeeeeee, 5-129

Relative Difference in Maximum P90 Concentrations (NorthMet
Project Proposed Action/CEC Scenario) for Mine Site Surficial
FIOWPAth oot 5-130

Total Watershed Area (acres) and Percent Watershed Area Reduction

ACHION ..ttt ettt sttt ettt 5-135
Modeled Percent Change in Selected Streamflow Parameters at
Selected Locations in the Partridge River..........cccoccveeeiieniiniiieniecieeieeee, 5-137

Pit Outflow and Liner/Equalization Basin Leakage into Groundwater
Flowpaths (Based on GoldSim Deterministic Run with P50 Inputs) ........ 5-144

P90 Mine Site Process Water Flows to the Wastewater Treatment
FaCIIEY 1. ettt e eae e 5-146

Wastewater Treatment Facility Preliminary Water Quality Targets ......... 5-148

Culpability Analysis for Copper and Sulfate at SW-004a Based on
GoldSim P50 ReSUILS ....c.eeviiiiiiiiieiiniciccceccecece e 5-149

Mine Site Surface Water — Maximum P90 Solute Concentration Over
Entire 200-Year Simulation with Initial Screening of Constituents
without Hardness-Based Evaluation Criteria.......cccoevveveeeveeeeeeeeeeeeeeeeeeennnn. 5-151

Secondary Screening for Partridge River Watershed ..........c.ccccevevvenneennee. 5-153

Comparison of the Maximum P50 and P90 Values for NorthMet
Project Proposed Action and CEC Scenario Concentrations at
SW-004a for Selected Key Constituents, by Phase ...........ccceevevivennnnnn. 5-157

Colby Lake — Maximum P90 Solute Concentration Over Entire
200-Year Simulation with Initial Screening of Constituents without
Hardness-Based Evaluation Criteria.........ccoccoeveeiieeiiieiieiiienieeceneeee 5-165

GoldSim-Predicted Maximum P50 and Maximum P90 Concentrations
of Iron and Manganese in Colby Lake for Different Project Phases......... 5-169

Estimated Times for Affected Water to Reach the Partridge River........... 5-173
Tailings Basin SEEPAZE ......cccuvervieriieiieeieeriie et eiee ettt 5-181

Maximum P90 Groundwater Concentrations over a 500-year Model
Simulation Period at All Evaluation Locations along Modeled
Flowpaths in the Plant Site Surficial Aquifer ........c.ccoceeviiiiiniininiinienns 5-191

LIST OF TABLES

Xviii NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 5.2.2-39

Table 5.2.2-40

Table 5.2.2-41

Table 5.2.2-42

Table 5.2.2-43

Table 5.2.2-44

Table 5.2.2-45

Table 5.2.2-46

Table 5.2.2-47

Table 5.2.2-48

Table 5.2.2-49
Table 5.2.2-50

Table 5.2.2-51

Table 5.2.2-52
Table 5.2.2-53
Table 5.2.3-1

Table 5.2.3-2

Table 5.2.3-3

Table 5.2.3-4

Table 5.2.3-5
Table 5.2.3-6

GoldSim-Predicted Maximum P50 and Maximum P90 of Groundwater
Concentrations at the Plant Site for Selected Constituents for Different

Project PRASES ....c.veeiiieiieiieeieee ettt 5-194
Plant Site Water Appropriation During Operations............cccecveeeveerennennns 5-201
WWTP Flow Requirements for Stream Augmentation..............ccecevueennen. 5-201

Plant Site Tributary Surface Water — Maximum P90 Solute
Concentration Over Entire 500-Year Simulation Period Based on

GoldSim ProbabiliStic MOAE] ....oouueneeeeeeeeeeee e 5-205
Plant Site Embarrass River Surface Water — Maximum P90 Solute

COMCEINETALION ..ottt e e e e e e e e e e e e e e e e e e aaeeeeeeeananaaaeaeeas 5-207
Secondary Screening for Embarrass River Watershed............ccccccveenneennee. 5-208

Comparison of the Maximum P50 and P90 Values for NorthMet
Project Proposed Action and CEC Scenario Concentrations at PM-13

for Selected Key Constituents, by Phase ..........ccccceeeiiiiiiieniiieeiieeeee, 5-212
Maximum P50 and Maximum P90 of Annual Aluminum

Concentrations for Different Project Phases..........cccccceeveiiiniiiiniieeniennne, 5-214
Maximum P50 and Maximum P90 of Annual Sulfate Concentrations

for Different Project Phases .........ccccoocuvieiiiieiiiiiieeeeeeee e 5-216
Total Mercury Concentration Data from Natural Lakes and Mine Pits

in Northeastern MINNESOta.........covvieiieriiiiienie et 5-224
Initial and Final Parameter Values for the Mercury Mass Balance........... 5-226

Summary of Estimated Mercury-Loading (Inputs) and Losses
(Outputs) for the West Pit Lake (Mine Year 20 to about Mine Year 52).. 5-228

Estimated Mercury Concentration of the Combined Inflows to the
Plant Sit€ WWTP ....ouoiiiiiee et 5-230

Overview of Monitoring Plans within the Partridge River Watershed...... 5-247

Overview of Monitoring Plans for the Embarrass River Watershed......... 5-252
Total Projected Direct Wetland Impacts at the Mine Site and the
Transportation and Utility Corridor..........cccvevevieriieiiienieniieiiecee e 5-266
Type of Projected Direct Wetland Impacts at the Mine Site and the
Transportation and Utility Corridor..........cccuevevierieniienienieeiiecieeeee 5-269
Wetlands Crossing Analog Impact Zones Resulting from Potential

Changes in Hydrology ........ccoovuieiiieniiiiieieceeeee e 5-283
Wetlands Within Analog Impact Zones Resulting from Potential

Changes in Hydrology ........cc.oevieiiiiiiiiiieieceeeee e 5-295
Potential Wetland Community Changes Due to Drawdown ..................... 5-308
Wetlands Abutting the Partridge River.........cccoeviiiieiiiiiciiecie e 5-309

LIST OF TABLES

XIX NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 5.2.3-7 Wetlands within the Mine Site Groundwater Flowpaths..............ccccoc....... 5-320
Table 5.2.3-8 Total Projected Direct Wetland Impacts for the Plant Site........................ 5-322
Table 5.2.3-9 Type of Projected Direct Wetland Impacts at the Plant Site ..................... 5-327
Table 5.2.3-10 Wetlands within the Plant Site Flowpaths .........cccccoeviiieiiiiiiiieeiieeiee 5-333
Table 5.2.3-11 Wetlands Abutting Unnamed Creek, Trimble Creek, Mud Lake Creek,

ANA SECONA CIEEK ... aae e 5-335
Table 5.2.3-12 Wetland Areas Potentially Indirectly Affected by Changes in Water

[0 10 F:1 11 OSSPSR 5-345
Table 5.2.3-13 Total Projected Direct Wetland Impacts for the NorthMet Project

PropoSed ACHON.......iiiiiiieciie ettt s e e e ea 5-347
Table 5.2.3-14 Type of Projected Direct Wetland Impacts for the NorthMet Project

PropoSed ACHON.......iiiiiiieciie ettt e e e 5-347
Table 5.2.3-15 Summary of Projected Potential Indirect Wetland Impacts for the

NorthMet Project Proposed ACtion..........ccccveevcuieeiciieeniiieeieeeeee e 5-361
Table 5.2.3-16 ~ Summary of Wetland Mitigation Ratios...........ccccevveveriiniinenienienienene 5-369
Table 5.2.3-17  Summary of Proposed Wetland Mitigation Credits...........ccccceeerreeennrennee. 5-387
Table 5.2.3-18 ~ Summary of Proposed Wetland Mitigation for Direct Impacts Utilizing

UUSACE CIEAIES 1 5-389
Table 5.2.3-19 Summary of Proposed Wetland Mitigation for Direct Impacts Utilizing

Minnesota Wetland Conservation Act Credits ...oovveeeneeeeeeeeeeeeeeeeeeeeeeeenees 5-391
Table 5.2.4-1 Direct Effects on Cover Types at the Mine Site .........cccceeevveviiiiiciieennnne 5-411
Table 5.2.4-2 Proposed Vegetation Types and Acreages for Reclaimed Stockpiles

and Pits at the MINE S1tE ....oooiviiiiiiiiieeeeeeeee e, 5-414
Table 5.2.4-3 Effects on Known State-listed ETSC Plant Populations in the Vicinity

of the Mine Site, Including the Transportation and Utility Corridor.......... 5-417
Table 5.2.4-4 Direct Effects on Cover Types along the Transportation and Utility

COTTIAOT e, 5-423
Table 5.2.4-5 Effects on Known State-listed ETSC Plant Populations in the

Transportation and Utility Corridor..........cccueveveerieriienienieeiecieeeee 5-426
Table 5.2.4-6 Direct Effects on Cover Types at the Plant Site .........ccccceevieriienieniennnn. 5-428
Table 5.2.5-1 Vehicle Traffic within the Mine Site Only ........ccccceeveiiiiiiieniieccieee, 5-436
Table 5.2.5-2 Vehicular and Train Traffic Volume along the Transportation and

UtIEY COTTIAOT ittt ettt et e s 5-436
Table 5.2.5-3 Direct Effects on Key Habitat TYPes ........ccccvveviieniieniieniiiiieeieeiieeveeiene 5-444
Table 5.2.6-1 Partridge River Flow Modeling Results for Evaluation Locations

SW-002, SW-004, and SW-004a........c..coeeeeiuiieiieieeeeeeeeeeeeeeee e 5-459
LIST OF TABLES XX NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 5.2.6-2

Table 5.2.6-3
Table 5.2.6-4
Table 5.2.6-5

Table 5.2.7-1
Table 5.2.7-2

Table 5.2.7-3
Table 5.2.7-4

Table 5.2.7-5

Table 5.2.7-6
Table 5.2.7-7

Table 5.2.7-8
Table 5.2.7-9

Table 5.2.7-10

Table 5.2.7-11

Table 5.2.7-12
Table 5.2.7-13

Table 5.2.7-14

Table 5.2.7-15

Table 5.2.7-16

Table 5.2.7-17

Partridge River Maximum P90 Solute Concentration Over Entire
200-Year Simulation at Each Evaluation Location Based on GoldSim

Probabilistic Model........c..cooiiiiiiiiiiiiieiceeceeeee e 5-464
Maximum P90 Surface Water Concentrations for Colby Lake................. 5-465
WWTP Minimum Flow Requirements for Stream Augmentation............ 5-467
Embarrass River Maximum P90 Solute Concentration Over Entire

500-Year Simulation Period Based on GoldSim .........cccccoceveiieniinennene. 5-469
Summary of NAAQS and MAAQS ... 5-472
Summary of Allowable Prevention of Significant Deterioration Class I

and Class 1T INCIEemMENtS..........oovuieiiiiiiiniieiesie e 5-474
NorthMet Project Setting Relative to Class I Regions...........ccccceceeuennnenee. 5-475
Annual Criteria Air Pollutant Emissions for Prevention of Significant
Deterioration-regulated Stationary SOUICES........cccueevvierieeniienieeiienieeiens 5-479
Annual Air Pollutant Emissions for non-Prevention of Significant
Deterioration-regulated Mobile Sources and Fugitive Sources................. 5-480
Annual Hazardous Air Pollutant Emissions ...........ccccevceiiiiniiiiiieniennieen. 5-480

Annual Greenhouse Gas Emissions for Prevention of Significant
Deterioration-regulated Stationary SOUICES.........cccueeeevieeriieeeriiieenieeeeveenns 5-481

NorthMet Project Proposed Action Annual Greenhouse Gas Emissions.. 5-482
NorthMet Project Proposed Action Lifetime Greenhouse Gas

EMISSIONS ...ttt sttt et s 5-482
Highest NorthMet Project Proposed Action Effects and Prevention of
Significant Deterioration Class II Significant Impact Limits..................... 5-486
Results of Class II Prevention of Significant Deterioration Increment

ANALYSIS.c.eiiiiieitieeie ettt ettt ettt e e be e bt e snbeenee s 5-487
Results of Class Il NAAQS Modeling.........ccoeeveviieiiieniieniienieeiiesreeiene 5-489
Summary of Prevention of Significant Deterioration Class I Increment
ANALYSIS. .eeeeiiieeiiie et cite et e et e e te e et e e et e e e tae e e aa e e ebaeeebeeesbeeenaaeeeenraeeas 5-490
Class I Area Visibility Results for NorthMet Project Proposed Action
(Method 2 ANALYSIS) cuvveeeiiieeiiieeiieeciee e e e e ere e etre e sree e eeeaaee e 5-492
Class I Area Visibility Results for NorthMet Project Proposed Action
(Method 8 ANALYSIS) cuvvieeeiieeiiieeiieeciee ettt ree e sree e e e eaaeeenee 5-493
Terrestrial Effects of Annual Deposition of Sulfur and Nitrogen from

the NorthMet Project Proposed Action in Class [ Areas ..........cccccveeennennne 5-495

Aquatic Effects of Deposition of Sulfur and Nitrogen from the
NorthMet Project Proposed Action in Class I National Park Areas.......... 5-496

LIST OF TABLES

xx1 NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 5.2.7-18

Table 5.2.7-19

Table 5.2.7-20

Table 5.2.7-21

Table 5.2.7-22

Table 5.2.8-1
Table 5.2.8-2

Table 5.2.8-3

Table 5.2.8-4

Table 5.2.8-5

Table 5.2.8-6

Table 5.2.8-7

Table 5.2.9-1

Table 5.2.9-2

Table 5.2.9-3

Table 5.2.10-1
Table 5.2.10-2
Table 5.2.10-3

Table 5.2.12-1

Table 5.2.12-2

Table 5.2.13-1

Comparison of Projected Class I SO, Concentrations to Green Line

Screening Criteria for Vegetation Effects.........cccceevciiiniiiiniiiieiiecee, 5-497
Chemicals for Evaluation of the Incremental Human Health Risk

Assessment for the Mine Site ........ccoviieiiiiiiiiiiiniiieeeeeee e 5-498
Summary of the Incremental Human Health Risk Assessment for the

IMIINE STEE ...ttt ettt ettt et et st e bt e sate e e 5-500
Chemicals for Evaluation of the Incremental Human Health Risk

Assessment for the Plant Site...........coooiiiiiiiiiiiiiiiieeeee 5-501
Summary of the Incremental Human Health Risk Impacts for the Plant

STEE ettt ettt ettt et e et e te e e 5-502
Applicable Noise Standards for Different Land Uses in Minnesota.......... 5-523
Maximum Sound Power Levels of Major Equipment and Trucks

during Operations at the Mine Site and Plant Site...........ccceveevienienennnene. 5-526
Predicted Noise Levels at Nearest Receptors to Mining and Hauling
Operations at Mine Site (excludes Baseline Levels) .........cccccoeecveeriiennnnne. 5-528
Predicted Noise Levels at Nearest Receptors to Ore-crushing

Operations at Plant Site (excludes Baseline Levels).........cccocvevvieniiennnnne. 5-530
Limiting Distances for Ore and Waste Rock Blasts at Incremental

Ground Vibration Levels ........ccoceviiiiniiniiiiiiiiiceeeeeee 5-532
Limiting Distances for Ore and Waste Rock Blasts at Incremental

Airblast Overpressure LeVels........cocuvvviierieiiienieeiieiecicee e 5-539
Total Noise Associated with Concurrent Operations at the Mine Site

and Plant Site (includes Baseline Levels)........coooveeviiiiciiiiciiicciieeeee, 5-542
Acres of the Laurentian Uplands and Nashwauk Uplands Subsections
Affected by the NorthMet Project Proposed Action...........cccecvveveeenveennnnn. 5-567
Affected Cover Types of Associated Species and Resources Regulated

by the 1854 Treaty Authority at the NorthMet Project Area..................... 5-568
Direct Effects on Key Habitat TYPes ........ccccvveviieniieniieniiiiieeieeiieeveeiene 5-570
Comparison of Assumed (IMPLAN) and Actual Commodity Prices ....... 5-578
Summary of IMPLAN Model ReSults........cccoeviieriiiiienieiiieieeieeeeee, 5-582
Estimated Annual NorthMet Project Proposed Action Taxes Paid,

2011 Dollars (MillHONS) ....ccvieeriieeiie ettt 5-585
Federally Managed Wilderness and Other Special Designation Areas

located within or Adjacent to the NorthMet Project Area..........ccceunen...e. 5-604

State-Managed Wilderness and Other Special Designation Areas
located within or Adjacent to the NorthMet Project Area........ccceeunen.e. 5-605

Hazardous Materials used during Construction, Operation, and Closure
Phases of the NorthMet Project Proposed Action..........cccccevevevveeriveennnnnnn. 5-610

LIST OF TABLES

xxii NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 5.2.13-2

Table 5.2.13-3
Table 5.2.14-1
Table 5.2.14-2

Table 5.3.1-1

Table 5.3.1-2

Table 5.3.1-3
Table 5.3.1-4
Table 5.3.1-5

Table 5.3.2-1

Table 5.3.2-2

Table 5.3.2-3

Table 5.3.3-1

Table 5.3.3-2

Table 5.3.3-3

Table 5.3.3-4

Table 5.3.3-5
Table 5.3.3-6
Table 5.3.3-7
Table 5.3.3-8
Table 5.3.3-9
Table 5.3.4-1

Release Probability of Representative Materials Transported during
Construction, Operation, and Closure Phases of the NorthMet Project

Proposed ACLION. ....cc.eieiiiiieeiieiie ettt ettt ettt e 5-618
Hazardous Material Management Plans ............ccccceeeeiieniiiiniie e, 5-621
Summary of Stability Modeling Results...........ccccoeoveeeiieniiiiiienieciieieeee, 5-658
Infinite Slope Stability Analysis Results for the Hydrometallurgical

Residue FaCIlity ....coouiieiiiiiiciieieeee et 5-668
Management Area Allocations under the Land Exchange Proposed

ALCHION ..ttt sttt sttt 5-673
Superior National Forest Boundary, Acreage, and Fragmentation under

the Land Exchange Proposed Action...........ccoecveviieiieniiiniieniieiiecieeene 5-674
Mineral Interests and Quality of Title for Non-Federal Lands.................. 5-680

Management Area Allocations under Land Exchange Alternative B........ 5-682

Superior National Forest Boundary, Acreage, and Fragmentation for

Land Exchange Alternative B..........ccccooiiiiiiiniiniiiieicieceeece 5-682
Net Change in Surface Water and Wild Rice Beds to the Federal Estate
under the Land Exchange Proposed Action and Alternatives ................... 5-686
Net Change in Surface Water and Wild Rice Beds to the Federal Estate
under the Land Exchange Proposed Action............cccceeecvienieeiienienieenen. 5-688
Net Change in Surface Water and Wild Rice Beds to the Federal Estate
under Land Exchange Alternative B...........cccooiiiiiiiiiiiiiiinieieieeeeee 5-689

Net Increase or Decrease of Wetland and Floodplain Acres on the
Federal Estate from the Land Exchange Proposed Action and

ALETNATIVES ..ttt ettt ettt et 5-692
Net Increase or Decrease of Wetland Resource Types on the Federal

Estate from the Land Exchange Proposed Action and Alternatives.......... 5-692
Net Increase or Decrease of Frontage of Waterways on the Federal

Estate from the Land Exchange Proposed Action and Alternatives.......... 5-692
Wetland and Floodplain Acres for the Land Exchange Proposed

AALCHION ..ttt ettt ettt ettt b et eaee 5-694
Wetland Resource Types for the Land Exchange Proposed Action.......... 5-695
Frontage of Waterways for the Land Exchange Proposed Action............. 5-697
Wetland and Floodplain Acres for Land Exchange Alternative B ............ 5-697
Wetland Resource Types for Land Exchange Alternative B ..................... 5-699
Frontage of Waterways for Land Exchange Alternative B........................ 5-700

Vegetation and Cover Type Increase or Decrease to the Federal Estate
Due to Land Exchange Proposed Action and Alternatives..........c..ccc.cc..... 5-702

LIST OF TABLES

xxiii NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 5.3.4-2

Table 5.3.4-3

Table 5.3.4-4

Table 5.3.4-5

Table 5.3.4-6

Table 5.3.4-7

Table 5.3.4-8

Table 5.3.4-9

Table 5.3.4-10

Table 5.3.4-11

Table 5.3.5-1

Table 5.3.5-2

Table 5.3.5-3

Table 5.3.5-4

Table 5.3.5-5

Table 5.3.5-6

Table 5.3.5-7

Net Increase or Decrease to the Federal Estate of MDNR GAP Land
Cover Types under the Land Exchange Proposed Action......................... 5-704

Net Increase or Decrease to the Federal Estate of Management Areas
under the Land Exchange Proposed Action.........ccccceeevcivieeiieeccieeceieeeee. 5-706

Net Increase or Decrease to the Federal Estate of MIH Types and Age
Classes under the Land Exchange Proposed Action...........cccceeeevveeennennnee. 5-706

Net Increase or Decrease to the Federal Estate of MIH Types and Age
Classes within Landscape Ecosystems in the Superior National Forest

under the Land Exchange Proposed Action..........c.cccceeviienieeciieniienieennen. 5-708
Increase or Decrease to the Federal Estate of State-listed ETSC Plant
Populations under the Land Exchange Proposed Action...........ccccccuvenneen. 5-710
Net Increase or Decrease to the Federal Estate of MDNR GAP Land
Cover Types under Land Exchange Alternative B ...........cccocoeviieiiennnnnne. 5-713

Net Increase or Decrease to the Federal Estate of Management Areas
under Land Exchange Alternative B..........cccooiiiiiiiiiiiiiiiiecieeeeee 5-714

Net Increase or Decrease to the Federal Estate of MIH Types and Age
Classes under Land Exchange Alternative B...........ccoooveviieiiniiiniene, 5-715

Net Increase or Decrease to the Federal Estate of MIH Types and Age
Classes within Landscape Ecosystems in the Superior National Forest
under Land Exchange Alternative B.........cccoeeveiiiiciiiniiiccee e, 5-716

Increase or Decrease to the Federal Estate of State-listed ETSC Plant
Populations under Land Exchange Alternative B..........ccccoevviiviiiieennnnn. 5-717

Increase or Decrease of Special Status Wildlife Species on the Federal
Estate Resulting from the Land Exchange Proposed Action and
ACINALIVES ..ttt sttt st 5-722

Increase or Decrease of Key Habitat Types on the Federal Estate

Resulting from the Land Exchange Proposed Action and Alternatives .... 5-723
Increase or Decrease in Suitable Habitat Types for Canada Lynx and

Prey Species on the Federal Estate Resulting from the Land Exchange
Proposed Action and AIterNatives ..........cocvveeeeieeeiieeeiieeeiie e eevee e 5-724
Increase or Decrease of Lynx Travel Corridors on the Federal Estate
Resulting from the Land Exchange Proposed Action and Alternatives .... 5-725
Increase or Decrease in Lynx Analysis Units on the Federal Estate

Resulting from the Land Exchange Proposed Action and Alternatives .... 5-726
Increase or Decrease in Gray Wolf Habitat on the Federal Estate

Resulting from the Land Exchange Proposed Action and Alternatives .... 5-727
Increase or Decrease of Habitat Types on the Federal Estate Resulting

from the Land Exchange Proposed Action ..........cccceeveeveiienciieencieeenieeenne, 5-731

LIST OF TABLES

XX1v NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 5.3.5-8 Increase or Decrease of Habitat Types on the Federal Estate Resulting

from Land Exchange Alternative B .........ccccocovieeiiiiiiiiieiiececeecee e, 5-737
Table 5.3.6-1 Federal and Non-federal Land Surface Water Comparisons...................... 5-741
Table 5.3.6-2 Increase or Decrease of Stream Orders from the Land Exchange

Proposed ACION.....cc.eiiiiiiieeiieie ettt ettt ettt et 5-742
Table 5.3.6-3 Watershed Riparian Connectivity Index Comparison ...........ccceeeeveeeennennn. 5-743
Table 5.3.6-4 Watershed Aquatic Connectivity Index Comparison .............cceeeveerveennenn. 5-743
Table 5.3.6-5 Potential Increase or Decrease of Stream Fish Assemblage for the

Land Exchange Proposed ACtion...........ccceeeireiiienieeniienieeiieeie e 5-747
Table 5.3.6-6 Dominant Fish Species Present at Study Sites.......ccceeevverciieviiieiiiiieeeiees 5-748
Table 5.3.6-7 Increase or Decrease of Stream Fish Assemblage for the Land

Exchange Proposed ACHON .........cccviieiiieeiiie e 5-748
Table 5.3.6-8 Stream Macroinvertebrate Assemblage Comparisons for the Land

Exchange Proposed ACHON .........cccvieeiiieeiiie e 5-749
Table 5.3.6-9 Ecoregion SGCN Species Comparisons for the Land Exchange

PropoSed ACHON.......eiiiiiieciie ettt e e e e 5-750
Table 5.3.6-10  Frontage of Waterways for Land Exchange Alternative B....................... 5-750
Table 5.3.6-11  Increase or Decrease of Stream Orders from Land Exchange

AREIrNative B ..oo.ooiiiiiiiiie s 5-751
Table 5.3.6-12  Watershed Riparian Connectivity Index Comparison ............ccceceereveenneens 5-752
Table 5.3.6-13  Watershed Aquatic Connectivity Index Comparison ...........ccceeeevveerevennnee. 5-752
Table 5.3.6-14  Increase or Decrease of Stream Fish Assemblage for Land Exchange

AREIrnative B ..oo.ooiuiiiiiiie e 5-753
Table 5.3.6-15  Stream Macroinvertebrate Assemblage Comparisons for Land

Exchange Alternative B ........c.oocoiiiiiiiiiiieeeeecee e 5-753
Table 5.3.6-16  Ecoregion SGCN Species Comparisons for Land Exchange

AREIrNative B ..oo.ooiiiiiiiiie s 5-754
Table 5.3.10-1  Economic Value of Federal and Non-federal Lands (in 2012 dollars)...... 5-777
Table 5.3.11-1  Net Increase or Decrease of Recreation Opportunity Spectrum Classes... 5-781
Table 5.3.11-2  Net Increase or Decrease of Scenic Integrity Objectives..........ccccceeveeneen. 5-781
Table 5.3.11-3  Recreation Opportunity Spectrum Classifications of Federal and Non-

Federal Lands (Land Exchange Proposed Action) .........ccccceevcvveeriveennnnnn. 5-789
Table 5.3.11-4  Scenic Integrity Objectives of Federal and Non-Federal Lands

(PropoSed ACHION) ...eiceiieiiiieciieeeite ettt et e e e e 5-797
Table 5.3.11-5  Recreation Opportunity Spectrum Class of Federal and Non-federal

Lands (Land Exchange Alternative B) ......c.ccocvvvviiieeiiieiieeeie e 5-801
LIST OF TABLES XXV NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 5.3.11-6

Scenic Integrity Objectives of Federal and Non-federal Lands (Land

Exchange AIternative B).......coocuiieiiiieiiieeieeeeeeeee e 5-805
Table 6.1.1-1 Projects and Actions Considered and Affected Resources in the

Cumulative Effects ASSESSMENL..........cooiiiiiiiiiiiiieieeieeie e 6-7
Table 6.1.1-2 Summary of the Spatial Areas Used for the Cumulative Effects

Analysis of the NorthMet Project Proposed Action ...........cccecvveeevveennnennee, 6-10
Table 6.2.2-1 Cumulative Effects on Partridge River and Colby Lake Hydrology by

ACHIVITY 1etieiiiieeiie ettt e et e et e e et e e eta e e essteeenbaeeenbeeessseeeenseeennseeennns 6-36
Table 6.2.2-2 Existing Cumulative Effects on Embarrass River Hydrology by

ALCHIVITY 1etieiiiieeiie ettt ettt e et e et e e e ae e et e e essaeesnbaeesnbeeesnseeeenseeeanseeennns 6-42
Table 6.2.2-3 Cumulative Sulfate Loadings to the Partridge River by Activity................ 6-45
Table 6.2.2-4 Cumulative Mercury Loadings to the Partridge River by Activity.............. 6-46
Table 6.2.2-5 Cumulative Sulfate Loadings to the Embarrass River by Activity.............. 6-48
Table 6.2.2-6 Cumulative Mercury Loadings to the Embarrass River by Activity ........... 6-49
Table 6.2.3-1 Future Conditions for Wetland and Deepwater Habitat Resources for

the Foreseeable Future Actions within the Partridge River and

Embarrass River Watersheds ..........coocveviiiiniiniiiiniiiccceceeee 6-53
Table 6.2.3-2 Pre-settlement Wetland and Water Resources by Watershed...................... 6-56
Table 6.2.3-3 Existing Wetland and Water Resources by Watershed...........c..cccuevenneenne. 6-57
Table 6.2.3-4 Future Wetland and Water Resources by Watershed under the

NorthMet Project Proposed ACtion..........ccceeeeieriieriieniienieeiieeie e 6-58
Table 6.2.3-5 Future Wetland and Water Resources by Watershed under the

NorthMet Project No Action Alternative...........cceeceeeviiercieeniienieeniiesieeieens 6-59
Table 6.2.4-1 Changes in Habitat Acreage between 1890 and 1990 by Ecological

SUDSECHION ...ttt sttt st s 6-66
Table 6.2.4-2 Preferred Habitat for State-listed ETSC/RFSS Plant Species and Most

Likely Associated Habitat TYPes .......ccccccueeviierieeiiienieeieeiie e 6-67
Table 6.2.4-3 Potential Future Effects on ETSC or RFSS Plant Species Populations

Occurring from Reasonably Foreseeable ACtiVities ..........cccccveereerveeneenen. 6-68
Table 6.2.5-1 Cumulative Effects on Wildlife Travel Corridors in the Mesabi Iron

RANGE . e 6-77
Table 6.2.6-1 Analysis of Existing Hazard Quotients of Cumulative Impacts from

Mercury Deposition for Five Lakes following Three Fish-

ConSUMPLION SCENATIOS ...uvvreeuvrieeiereeiieerrieesteeesreeesreeesreesseeesseeesseesnssens 6-87
Table 6.2.7-1 Results of Cumulative Class Il NAAQS Modeling..........ccceeevvveeieeennennee. 6-99
Table 6.2.7-2 Results of Cumulative Class II PSD Increment Analysis..........cccccvenneen. 6-100
Table 6.2.7-3 Results of Cumulative Class I PSD PM;y Increment Analysis.................. 6-101
LIST OF TABLES XXVi NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 6.2.7-4

Table 6.2.7-5
Table 6.2.7-6
Table 6.2.10-1
Table 6.3.1-1

Table 6.3.1-2

Table 6.3.2-1

Table 6.3.3-1

Table 6.3.4-1

Table 6.3.4-2

Table 6.3.4-3

Table 6.3.5-1

Table 6.3.5-2

Table 6.3.5-3

Table 6.3.5-4

Table 6.3.5-5

Table 6.3.6-1

Table 6.3.11-1

Table 6.3.11-2

Table 7.2.4-1

Maximum Potential SO,, NO,, and Particulate Emissions from the
Proposed Projects in the Six-County Project Area CEAA in

Comparison to Emission Reductions...........cccceeveeeiienieniiienienieeeeee 6-107
Greenhouse Gas EMISSIONS........ccouiiiiiiiiiiiieniieieeeee e 6-111
Summary of Cumulative Inhalation Risks...........cccceeeiiniiniiiniiiiiceee. 6-112
Summary of Socioeconomic Cumulative Effects.........ccccceevevvviniieinnennnne. 6-130

Potential Increase/Decrease of Management Area Allocations

Occurring from the Cumulative ACtIONS.......cc.ceevvieeeieeeiiieeiie e 6-144

Potential Increase/Decrease of Superior National Forest Boundary,

Acreage, and Fragmentation Occurring from the Cumulative Actions..... 6-145

Potential Increase/Decrease of Water Resources Occurring from

CUMUILATIVE ACTIONS ..ottt ee e e e e e e eeeraaaeeaeas 6-148

Potential Increase/Decrease of Wetland Resources Occurring from

CUMUILATIVE ACTIONS ..ot e e e e e e e e eeeraaaeeeeas 6-150

Potential Increase/Decrease of GAP Land Cover Types Occurring

From CUMUIALIVE ACHIONS ... ettt e e e e eeeereaa e e 6-152

Potential Increase/Decrease of Landscape Ecosystems Occurring from

CUMUILATIVE ACTIONS ..ttt ee e e e e e eeereaeeeeeas 6-153

Potential Increase/Decrease of MBS Sites of Biodiversity Significance

Occurring from Cumulative ACHIONS ......cceeevvieerieeeieeeieeeeree e 6-154

Potential Increase/Decrease of Key Habitat Types Occurring from

CUMUILATIVE ACTIONS ..ottt e ee e e e e e e eeereaaeeaeas 6-158

Potential Increase/Decrease of Suitable Habitat Types for Canada

Lynx and Prey Species Occurring from Cumulative Actions.................... 6-160

Potential Increase/Decrease of Lynx Travel Corridors on the Federal

Estate Occurring from Cumulative ACtionS..........ccceeeevveerciveeniiieeniieeenneenns 6-160

Potential Increase/Decrease of Gray Wolf Habitat on the Federal

Estate Occurring from Cumulative ACtiONnS..........ccceeeevveeecivrerciieeniieeeeieenns 6-161

Potential Increase/Decrease of Northern Long-Eared Bat Habitat on

the Federal Estate Occurring from Cumulative Actions...........cccccvveeeuneenn. 6-162

Potential Increase/Decrease of Surface Water Resources Occurring

From CUMUIATIVE ACHIONS ... ettt e e e e eeeereaa e 6-165

Potential Increase/Decrease of Recreation Opportunity Spectrum

Classifications Occurring from Cumulative ACtions..........ccccveeevveerveennee. 6-176

Potential Increase/Decrease of Scenic Integrity Objectives

Classifications Occurring from Cumulative ACtions..........ccccveeevveernveennee. 6-177

Comparison of Environmental Consequences by Alternative.......................

LIST OF TABLES

XXvil

NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Table 7.3.5-1 Public Interest Factors That Must be Considered for the Land
Exchange Proposed ACHON .........cccvieeiiieeiiiecieeceeeee e 7-19

Table 8-1 Major Differences of OPinion...........ccceeeiieriieriiienieniieiieeie e 8-5

LIST OF TABLES XXVviil NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

LIST OF FIGURES
Figure 1.1-1 NorthMet Project and Land Exchange Area........c.ccooceevevieniiienienceniennene, 1-3
Figure 1.1-2 Mesabi [ron Range ReZION .........ccccviieeiiiiiiiiiiiecieeceecee e 1-7
Figure 2.1-1 NorthMet Mining Project and Land Exchange EIS Development

PIOCESS .. 2-2
Figure 3.2-1 NorthMet Project Area Surface Rights.........c.coccoeviiieniiiiiiniiiiieeeeeeee, 3-9
Figure 3.2-2 NorthMet Project Material FIOW..........ccccoeveiiiiiiiiiiiceieceeeeee e 3-11
Figure 3.2-3 Mine Site Surface and Subsurface Rights...........ccccoeviieciieniiiiiiniiciieeeee, 3-19
Figure 3.2-4 Existing Conditions at the Mine Site .........cccceccvveveiiiniiiiniiece e, 3-21
Figure 3.2-5 Mine Site Plan - Year L......cccoeoiiiiiiiiiiieeiee e 3-23
Figure 3.2-6 Mine Site Plan - Year 2.....ccoeeviiieiiie ettt 3-25
Figure 3.2-7 Mine Site Plan - Year 11......cccoooiiiiiiiiiiiieieeeeee e 3-27
Figure 3.2-8 Mine Site Plan - Year 20.......ccocuiveiiiieiiieecieeeeeeeteeeee e e 3-29
Figure 3.2-9 Mine Site Plan - Long-term Closure...........cccoocveeviienieeiienieeieeie e 3-31
Figure 3.2-10 Schematic Geologic Cross Section and Stratigraphic Column at Mine

STEE ettt ettt st 3-35
Figure 3.2-11 Conceptual Representation of the Category 1 Stockpile Containment

System —Years 1-13 .....cooiiiiiiiiieeeeeeee e 3-49
Figure 3.2-12 Water Management Schematic — Initial Years of Operations —

Approximately Years I-11.....c.ccooviiiiiiiiiieiieiiieeeee e 3-55
Figure 3.2-13 Water Management Schematic — Later Years of Operations —

Approximately Years 11-20.......cccoociiiiiiiiiiiniiiiiieiecieee e 3-57
Figure 3.2-14 Schematic Cross Sections of the Geotechnical Features at the Mine

Site (Year 11 and CIOSUIE).......cccveeeiuieeeiiieeeieeeeee et 3-61
Figure 3.2-15 Conceptual Cross Section — Category 1 Stockpile Cover System............... 3-67
Figure 3.2-16 Conceptual Cross Section — Category 1 Stockpile Containment System

— Long Term Closure Conditions ............cceveeeeuieerciieeniiieenieeeeieeenveeeeeveeens 3-69
Figure 3.2-17 Water Management Schematic — Reclamation — Approximate Years

2130 ettt ettt et eeae et e ennenes 3-75
Figure 3.2-18 Water Management Schematic — Reclamation — Approximate Years

R BRSSP 3-77
Figure 3.2-19 Water Management Schematic — Long Term Mechanical Treatment......... 3-79
Figure 3.2-20 Transportation and Utility Corridor........ccueeevieeiiieeiiieeieeeee e 3-83
Figure 3.2-21 Side Dump Railroad Cars ..........ccceevieeiieiieiiieiiecieeteee e 3-87
LIST OF FIGURES XXiX NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Figure 3.2-22 Existing Conditions at the Plant Site ..........ccceveviinieniniiniicececee, 3-91
Figure 3.2-23 Plant Site LayOoul........cccviiiiieeeiieecee ettt e 3-95
Figure 3.2-24 Beneficiation Plant Process Flow Diagram ...........ccccooevvinieneniincencnnene. 3-99
Figure 3.2-25 Schematic Cross Section of the Tailings Basin — Post Closure................. 3-107
Figure 3.2-26 Hydrometallurgical Plant Process Flow Diagram..............ccccocvvevieniennnenn. 3-111
Figure 3.2-27 Conceptual Plan View — Tailings Basin Groundwater Containment

N 151 1 DRSPS PR 3-121
Figure 3.2-28 Conceptual Cross Section — Tailings Basin Groundwater Containment

N 1<) 1 USSR 3-123
Figure 3.2-29 Plant Site Layout — Long-term ClOSUTE ..........cceeveveeeiiieeriiieeniie e 3-129
Figure 3.2-30 Schematic Cross Section — Hydrometallurgical Residue Facility — Post

CLOSUTE ...ttt ettt ettt ettt e st b e saee e 3-137
Figure 3.2-31 Alternative ASSeSSMENt PTOCESS .......cccuveruieeiiieniieeiieiie et 3-146
Figure 3.2-32 Development of Proposed Action and Alternatives for the NorthMet

Mining Project (not including Land Exchange)...........ccccooceeviieniennennn. 3-151
Figure 3.3-1 Land Exchange Proposed Action Parcels ..........ccccceeeeviieiciiiiniieeiiiecie, 3-169
Figure 3.3-2 Land Exchange Proposed Action and Alternative B Parcels..................... 3-177
Figure 3.3-3 Ownership of Tracts 1,2 and 3.......ccocvvieoiieeiiieeeeceeeeeee e 3-179
Figure 3.3-4 Ownership of Tracts 3,4 and S.......ccoovveviiieeiieeeeeeeeeeee e 3-181
Figure 4.2.1-1 ATea MUNICIPALITIES ..ottt ettt ettt ettt e eeae e b e e 4-7
Figure 4.2.2-1 Watersheds, Streams, and Data Collection Sit€S ..........cccoovvvuvvveeeeeieeiiennnnee. 4-21
Figure 4.2.2-2 MDNR-Designated Public Waters...........ccccceeeieeiiienieeiieiieeieeee e 4-27
Figure 4.2.2-3 Sulfate Sampling LoCatioNS ........c..eeeeviieeiiieeiieeeieeeee e 4-35
Figure 4.2.2-4 Additional 2009 Baseline Monitoring Stations for Sulfate and Mercury.... 4-39
Figure 4.2.2-5 Surficial Geology at the Mine Site.........ccccevveiieriiieeiiieeieeeee e, 4-45
Figure 4.2.2-6 Mine Site Depth to Bedrock ..........cooceeiiieiiieniiiiiiiecieeeeeeeee e 4-49
Figure 4.2.2-7 Estimated Existing Groundwater Contours — Mine Site.........c.ccccevvreenvennnee. 4-55
Figure 4.2.2-8 Groundwater Sampling at the Mine Sit€.........ccceccveevieriieniieniieiieeieeieeeee. 4-59
Figure 4.2.2-9 Surface Water Monitoring and Modeling Locations within the

Partridge River Watershed...........cocveeeiieeiiiiciieeeeeee e 4-69
Figure 4.2.2-10  Northshore Hydrology ..........ccocuiieiiiiiiiieeiiieceece e 4-71
Figure 4.2.2-11  Past and Current NPDES Discharges into the Partridge and Embarrass

RIVETS .ttt ettt ettt et 4-79
Figure 4.2.2-12  NPDES Discharges — Colby Lake and Whitewater Reservoir Area............ 4-95
LIST OF FIGURES XXX NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Figure 4.2.2-13

Seeps and Associated Flow Structures at Existing LTVSMC Tailings

BaSIN 1.t 4-103
Figure 4.2.2-14  Surficial Geology at the Plant Site..........ccccoeviiriiiiiiiniiiiiecieeieeeeeeee, 4-109
Figure 4.2.2-15  Depth to Bedrock at Tailings Basin Area ..........ccccceeeciveerciieinciieeniee e, 4-111
Figure 4.2.2-16  Monitoring Locations near Existing Tailings Basins........c..cc.cccccervvenennnens 4-115
Figure 4.2.2-17  Estimated Existing Groundwater Contours in Surficial Deposits and

Bedrock Outcrops — Plant Site.........coccveeciieriieriieniieiiecie et 4-117
Figure 4.2.2-18  Residential Well Locations between the Tailings Basin and the

EmDbarrass RIVET......cc.couiiiiiiiiiiiieieeeeeeseee et 4-121
Figure 4.2.2-19  Surface Water Monitoring and Modeling Locations within the

Embarrass River Watershed..........cccoooiiiiiiiiniiniiiiiiccieccece 4-137
Figure 4.2.2-20  Sulfate Load Calculated in Spring Mine Creek and the Embarrass

RIVET (2010-20T1) ittt 4-143
Figure 4.2.2-21  Chloride Load Calculated in Spring Mine Creek and the Embarrass

RIVET (2010-20T1) ittt 4-144
Figure 4.2.3-1 Wetland Community Types OVETVIEW ........ccceveeriuieeeiiieeriieeeieeeeieeeeveeens 4-161
Figure 4.2.3-2  Wetland Community Types Mine Site, Federal Lands, and Area I .......... 4-165
Figure 4.2.3-3 Wetland Community Types - Mine Sit€........ccceeveveeeirieeriiieeniiieenieeeeveens 4-167
Figure 4.2.3-4 Wetland Community Types - Transportation and Utility Corridor ........... 4-169
Figure 4.2.3-5 Wetland Community Types - Area 2 and Plant Site...........cccoceeeiennennnen. 4-183
Figure 4.2.3-6 Wetland Community Types - Plant Site .........ccccoeevievciieiciieeiie e 4-185
Figure 4.2.3-7  Wetland Community Types - Colby Lake Water Pipeline Corridor ......... 4-187
Figure 4.2.4-1 Land Cover/Habitat Types — Federal Lands and Mine Site....................... 4-199
Figure 4.2.4-2  Minnesota Biological Survey — Federal Lands and Mine Site .................. 4-203
Figure 4.2.4-3 ETSC Vegetation — NorthMet Project Area .........cceevevveeeciieenciieeeiieeeiene 4-209
Figure 4.2.4-4 Management Indicator Habitat Types and Age Classes — Federal

Lands and MiINe STte .........cooueriiriiiiiiriiniieieeietesese et 4-221
Figure 4.2.4-5 Land Cover/Habitat Types — Plant Site ........ccccevviieiiieniieinieniierieeieeene 4-227
Figure 4.2.6-1 Fish and Macroinvertebrate Sample Site Locations .........c..ccccceeveveeennnennne 4-255
Figure 4.2.6-2 Water Quality Sampling Locations within the Partridge River and

Embarrass River Watersheds ...........cooeviiiiiiiniininiiiiciccceece 4-261
Figure 4.2.6-3 Freshwater Mussel Sampling Site Locations...........cccceecueevienieeneenveennen. 4-271
Figure 4.2.7-1 Wind Frequency Distribution Plot for Hibbing, Minnesota

(2001-2005) e ettt ettt ettt ettt sttt ettt 4-289
Figure 4.2.8-1 Nearest Noise Sensitive Receptors to the NorthMet Project Area ............ 4-299
LIST OF FIGURES XXX1 NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Figure 4.2.9-1
Figure 4.2.9-2
Figure 4.2.9-3
Figure 4.2.9-4
Figure 4.2.9-5

Figure 4.2.9-6

Figure 4.2.9-7

Figure 4.2.9-8

Figure 4.2.9-9

Figure 4.2.10-1
Figure 4.2.11-1
Figure 4.2.11-2
Figure 4.2.12-1
Figure 4.2.14-1
Figure 4.2.14-2
Figure 4.2.14-3
Figure 4.2.14-4
Figure 4.2.14-5
Figure 4.2.14-6

Cultural Resources Analysis — Area of Potential Effect............cccccenen. 4-309
Cultural Resources Analysis — Area of Direct Effect...........cccceevvvvenennne. 4-311
Cultural Resources Analysis — Air Quality Area of Potential Effect......... 4-315

Cultural Resources Analysis — Fugitive Dust Area of Potential Effect..... 4-317

Cultural Resources Analysis — Surficial Groundwater Quality Area of

Potential Effect........cooiiiiiii e 4-319
Cultural Resources Analysis — Groundwater Drawdown Area of

Potential Effect........coooiiiiiiee e 4-321
Cultural Resources Analysis — Visual Area of Potential Effect ................ 4-325
Cultural Resources Analysis — Previous Investigations............c.ccceeuveenee. 4-335
Cultural Resources Analysis — Mesabe Widjit .......c.cccceeviieniieniieniiennnnne. 4-351
Soci0economic StUAY ATCa.......cccveeeeuiieeiieeeiieeerie et 4-369
Representative Visual ReCEPLors ........ceccvieviieiiieiiieiiecieeieee e 4-401

Mine Site and Plant Site, as Viewed from Skibo Vista Scenic Overlook.. 4-403

Wilderness and Special Designation Areas ..........ccccceeeveereeenveenieenveennnens 4-409
Mine Site Geotechnical Investigation Locations...........ccccveevcveeerieeeennenn. 4-419
Existing LTVSMC Tailings Basin Layout ..........ccoceceevviieiieniienienieeen. 4-425
Tailings Basin — Cross Section F (Existing Conditions) ..........c.cceeeuvennee. 4-429
Tailings Basin — Cross Section G (Existing Conditions)..........c.cccceeuveenee. 4-431
Tailings Basin — Cross Section N (Existing Conditions)...........c.ccceenenne. 4-433

Hydrometallurgical Residue Facility — Geotechnical Investigation

LOCAIONS ..ttt ettt e 4-441
Figure 4.2.14-7 Hydrometallurgical Residue Facility — Cross Sections A and B

(EXIStING CONAILIONS) ...viiiiiieeiiiieeiieeeiieeeieeesieeestee et e e eeeeereeesveeesnaeeenee 4-443
Figure 4.3.1-1 Ownership of Federal Lands............cccvveeiiiieiiieiiiiecieeeeeee e 4-453
Figure 4.3.1-2 Ownership of Tracts 1,2, and 3.......cccooeiiiiiiiiieieeeee e 4-457
Figure 4.3.1-3 Ownership of Tracts 3,4, and 5.......cccovveviieeiiiieeeeceeeeeee e 4-463
Figure 4.3.2-1 Surface Water Tract 1 — Hay Lake Lands.........cccccooeeveniiniiniiiiniicee 4-475
Figure 4.3.2-2 Surface Water Tract 2 — Lake County South Lands ...........cccceevevieennennnee. 4-477
Figure 4.3.2-3 Surface Water Tract 2 — Lake County North Lands and Tract 3 — Wolf

Lands 1ot 4-479
Figure 4.3.2-4 Surface Water Tract 3 — Wolf Lands 2 ........ccceevvieiiieiienieeiieieeieeeeee, 4-481
Figure 4.3.2-5 Surface Water Tract 3 — Wolf Lands 3 ........cccoeveiiiiiiiieiieeee e, 4-483
Figure 4.3.2-6 Surface Water Tract 3 — Wolf Lands 4 ........cccoeeieviieiiienieeiieieeieeeeee, 4-485
LIST OF FIGURES XXXii NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Figure 4.3.2-7
Figure 4.3.2-8
Figure 4.3.3-1

Figure 4.3.3-2

Figure 4.3.3-3
Figure 4.3.3-4
Figure 4.3.3-5
Figure 4.3.4-1

Figure 4.3.4-2

Figure 4.3.4-3
Figure 4.3.6-1
Figure 4.3.6-2
Figure 4.3.6-3
Figure 4.3.6-4
Figure 4.3.6-5
Figure 4.3.6-6
Figure 4.3.8-1
Figure 4.3.11-1
Figure 4.3.11-2

Figure 4.3.11-3
Figure 4.3.11-4
Figure 4.3.11-5
Figure 5.2.2-1
Figure 5.2.2-2
Figure 5.2.2-3

Figure 5.2.2-4
Figure 5.2.2-5
Figure 5.2.2-6

Surface Water Tract 4 — Hunting Club Lands ..........cccoeceeviiienieniieeenen. 4-487
Surface Water Tract 5 — McFarland Lake Lands..........ccccoooeiniininnnnne. 4-489
Wetland Community Types Federal Lands and Alternative B: Smaller

Federal Parcel..........c.ooiiiiiiie e 4-493
Floodplain Boundaries Federal Lands and Alternative B: Smaller

Federal Parcel.........oc.ooiiiiiiiee e 4-501
Wetland Community Types Tract 1, Tract 2, and Tract 3........c.ccccevueennene 4-507
Wetland Community Types Tract 3, Tract 4, and Tract S........ccccvveenneenne 4-509
Floodplain Boundaries Tract 1 and Tract 3 ........ccccocevieviiniiiniinenieneeens 4-517
Management Indicator Habitat Types and Age Classes — Tracts 1, 2,

ANA 3ttt et 4-549
Management Indicator Habitat Types and Age Classes — Tracts 3, 4,

ANA Sttt 4-563
ETSC Vegetation - Tracts 1 and 5.......ccoeevveeiiieiiiieeieecee e 4-577
Monitoring Sample Site Locations Tract 1 — Hay Lake Lands ................. 4-595
Creek Heelsplitter Locations Near Tract 1 — Hay Lake Lands.................. 4-601
Monitoring Sample Site Locations Tract 3 — Wolf Lands...........ccceeuenee. 4-605
Ecological Regions Tract 2 — Lake County and Tract 3 — Wolf Lands..... 4-609
Creek Heelsplitter Locations Near Tract 3 — Wolf Lands 4 ...................... 4-611
Ecological Regions Tract 5 — McFarland Lake Lands..........c..cccccocuenenen. 4-615
Nearest Noise Sensitive Receptors to the Non-federal Lands ................... 4-623
The Hay Lake Tract: Looking North along the Pike River ............c.......... 4-634
Looking East from the Northwest Corner of Lake County North,

Southern Sub-Parcel............coooiiiiiiiiii e 4-635
The Wolf Lands, Looking Northwest along Coyote Creek ....................... 4-636
Wetland on the Hunting Club Lands Parcel ............ccccooceiviiiiienienieee. 4-637
McFarland Lake from the McFarland Lake Tract ...........ccccooiiiiinenneen. 4-638
Draft MPCA Staff-Recommended Wild Rice Waters............ccccccveevvenenee. 5-25
Mine Site Local MODFLOW Model — River Reaches ...........cccccoeceeenne. 5-31
Mine Site Local MODFLOW Model — Surface and Groundwater

Seepage Containment System Features ............cccceevveevieniienieniiieniecieeene 5-33
West Pit Groundwater Inflow ..........cocoeveiiiniiniiiieeeee 5-35
East Pit Groundwater Inflow ..o, 5-36

Groundwater Inflow Rate vs Pit Water-Level Elevation for the West
Pit, Central Pit, and East Pit..........coovveviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee e 5-36

LIST OF FIGURES

Xxxiii NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Figure 5.2.2-7
Figure 5.2.2-8
Figure 5.2.2-9

Figure 5.2.2-10
Figure 5.2.2-11

Figure 5.2.2-12
Figure 5.2.2-13
Figure 5.2.2-14

Figure 5.2.2-15
Figure 5.2.2-16
Figure 5.2.2-17
Figure 5.2.2-18
Figure 5.2.2-19

Figure 5.2.2-20
Figure 5.2.2-21
Figure 5.2.2-22
Figure 5.2.2-23
Figure 5.2.2-24

Figure 5.2.2-25

Figure 5.2.2-26

Figure 5.2.2-27

Figure 5.2.2-28
Figure 5.2.2-29

Mine Site Surficial Groundwater Flowpaths ..........cccoecveviiiiiinieniieeeee. 5-39
Plant Site MODFLOW Model — Extent and Boundary Conditions ............ 5-43
Plant Site Surface and Groundwater Flowpaths and Final Tailings

LD 1S3 ¥y s LRSS 5-49
Mine Site GoldSim Overview Flow Chart.............cccceeeiieniiiiiinieiieeeeee, 5-57
Comparison of NorthMet Project Waste Rock Sulfide Sulfur

Concentrations with Other Mines ............ccccueevuieniieniienieeiieeie e 5-61
Plant Site GoldSim Overview Flow Chart............ccooooiiiiiiiniiiiiiiieeee, 5-67
Plant Site Contaminant Source Areas and Evaluation Locations................ 5-73

North/Northwest and West Tailings Basin Containment System

DIAGIAIM ...ttt ettt ettt et ettt e et e e esbaeeaaeebeeennas 5-79
East Side Tailings Basin Containment System Diagram..............c.ccueee.e. 5-81
Cumulative Probability of a Hypothetical Model Input ..........ccccceevennenne. 5-85
Cumulative Probability of Concentration at a Simulated Time................... 5-87
Time Series Plot for Different Cumulative Probabilities...............cceeuneneee. 5-89
GoldSim-predicted Annual Maximum Cobalt Concentrations

A SW=0042. ... 5-92
Mine Site Water Management Timeline.........ccccoeecveeveieencieencie e, 5-97
Plant Site Water Management Timeline with Mechanical Treatment......... 5-99
Mine Site Plan — Long-term CloSure ............cccceeveiieviienieeniienieerieeeve e 5-107
Mine Site Potential Contaminant Source Areas..........cccceeveerveenieenvennneen. 5-115

Sulfate Concentrations in East Pit Backfill Based on GoldSim
Deterministic Run with P50 INputs.........cccoccvveiieniieniiniiiieieeeesieee 5-122

P50 Cobalt Concentrations in Surficial Groundwater Flowpaths at the
Partridge River Based on GoldSim Probabilistic Simulation.................... 5-123

Predicted Maximum P90 Concentrations of Each Solute versus
Evaluation Criteria, Mine Site Surficial Groundwater Evaluation
L OCALIONIS et et e e e e e e et e e e e e e e e e e e aaeeeeeeenaen 5-126

Relative Maximum P90 Concentration Differences (Proposed Action
vs CEC), Over the 200-year Simulation Period at a Mine Site All
Surficial Aquifer Evaluation Locations ...........cceceveeverienieneeieneenennne 5-127

Partridge River Subwatersheds and Surface Water Elevation Locations .. 5-133

Project Impact on Partridge River Annual Daily Mean Flow, shown as

Modeled Flows Over Time as a Percent of Existing Conditions............... 5-139
Figure 5.2.2-30  Annual Maximum Aluminum Concentrations Along the Groundwater

Flowpath from the East Pit - Category 2/3 Stockpile .......cccccecvvevrciieennnnnne 5-159
LIST OF FIGURES XXXiV NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Figure 5.2.2-31
Figure 5.2.2-32

Figure 5.2.2-33

Figure 5.2.2-34

Figure 5.2.2-35

Figure 5.2.2-36
Figure 5.2.2-37

Figure 5.2.2-38
Figure 5.2.2-39
Figure 5.2.2-40
Figure 5.2.2-41

Figure 5.2.2-42

Figure 5.2.2-43

Figure 5.2.2-44

Figure 5.2.2-45

Figure 5.2.2-46

Figure 5.2.2-47

Figure 5.2.2-48
Figure 5.2.2-49

Monthly Aluminum Concentrations at SW-004...........cccccocevienenieneennns 5-159
GoldSim Input — Cumulative Probability Distribution for Aluminum in

Surface RUNOTT ..o 5-160
Maximum P90 of Annual Sulfate Concentration at SW-005 .................... 5-161

GoldSim-Predicted Sulfate Concentrations at SW-005 for Mine Years
30-50, when Northshore Mine Discharges to the Partridge River and
the WWTF Discharges to the West Pit (and not to the River)................... 5-162

GoldSim-Predicted Sulfate Concentrations at SW-005 for Mine Years
140 -160 when the WWTF Discharges to the Partridge River,
Groundwater Plumes have Reached the River, and Northshore No

Longer Discharges to the RIVer ..........ccoocieiiiiiiiiiiicieieeieeeee e 5-162
Colby Lake Annual Maximum Aluminum Concentrations....................... 5-166
Monthly Iron Concentration in Colby Lake for the Operations Phase

(MIne Years 00 20) .....cceciieeiiieeiieeeieeeeieeeseeeesreeeereeereeeereeesveeeenneeenens 5-168
Colby Lake Annual Maximum Manganese Concentrations...................... 5-169
Colby Lake Annual Maximum Arsenic Concentrations...........c.c..eeeuveeenee. 5-171
Colby Lake Monthly Arsenic Concentration StatiStics ..........cccceevverveenene. 5-171

Cobalt Concentration in the West Pit during Reclamation, Closure, and
Post-Closure Maintenance ............ccueeeeveeeeieeeeiieeeiieeeeieeeereeeereeeeveeeeaveeens 5-174

Nickel Concentration in the West Pit during Reclamation, Closure, and
Post-Closure MaINteNanCe ............cccuveeeeeiveeeeeeieeeeeeireeeeeeereeeeeeereeeeeeeneeens 5-175

Sulfate Concentration in the West Pit during Reclamation, Closure,
and Post-Closure Maintenance ............cccueeeeeeveeeeeeiveeeeeiieeeeeeireeeeeeineeeeens 5-175

Predicted P90 Lead Concentrations at the Evaluation Locations Based
on the GoldSim Probabilistic Simulation for the Plant Site ...................... 5-188

Predicted P90 Lead Concentrations at the Locations of Groundwater
Release to Surface Water Based on the GoldSim Probabilistic
Simulation for the P1ant S1te .......coov oo 5-188

Predicted Groundwater Concentration Ranges (Minimum 10th to
Maximum 90th Percentile) at All Plant Site Surficial Groundwater
Evaluation Locations Based on the GoldSim Probabilistic Model............ 5-195

Maximum Relative Concentration Changes (NorthMet Project
Proposed Action/CEC Scenario) at Surficial Aquifer Evaluation
Locations, Entire Model Period .........ccccvvviiiiiiiiiiiiiiiiieeeeeeeeeeeeeee e 5-196

Mud Lake Creek Headwaters DIVEIrSION ... ... eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 5-199

Average Annual Embarrass River and Tributary Flows in the
NorthMet Project Proposed Action Model (Percent of CEC Scenario) .... 5-202

LIST OF FIGURES

XXXV NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Figure 5.2.2-50

Figure 5.2.2-51
Figure 5.2.2-52
Figure 5.2.2-53
Figure 5.2.2-54
Figure 5.2.2-55
Figure 5.2.2-56

Figure 5.2.2-57

Figure 5.2.3-1
Figure 5.2.3-2

Figure 5.2.3-3
Figure 5.2.3-4

Figure 5.2.3-5
Figure 5.2.3-6

Comparison of Measured and Modeled Sulfate Concentrations at

o4\ TSRS 5-217
Maximum Annual Sulfate Concentrations at PM-13...........c.cccoeeiennennenn. 5-218
Maximum Annual Sulfate Loading at PM-11 .......c.cccovveviiiiiiiiiiieee 5-219
Maximum Annual Sulfate Loading at PM-19 ..........ccccociiiiiiiiiieeeee 5-220
Maximum Annual Sulfate Loading at MLC-2..........cccceeveiiiviieeciieeiee 5-220
Maximum Annual Sulfate Concentrations at PM-12.2 and PM-13........... 5-221
Range of Annual Sulfate Loading Rates to the Embarrass River at

PM-13 — CEC Scenario versus NorthMet Project Proposed Action.......... 5-233
Proposed and Recommended Bedrock Groundwater Monitoring Wells

— MINE STEC ...ttt sttt s 5-249
Mine Site Direct Wetland Impacts and Fragmentation.............c.ccceeeunenn. 5-267
Transportation and Utility Corridor Wetlands and Direct Wetland

TINPACES ..ttt et e e aaaee s 5-271
Wetlands within 500 ft Increments at the Mine Site.........cccccoceeverieneennens 5-273
Wetlands Potentially Indirectly Affected by Change in Watershed
ATttt ettt et 5-277
Wetlands Located within the Four Analog Zones at the Mine Site........... 5-281

Wetlands Crossing Analog Zones - 0-10,000 ft of Edge of Mine Pits...... 5-285

Figure 5.2.3-7  Wetlands Crossing Analog Zones - 0-1,000 ft of Edge of Mine Pits......... 5-287
Figure 5.2.3-8 Wetlands Crossing Analog Zones - >1,000-2,000 ft of Edge of Mine

PaES. et ettt ettt et et e ne et 5-289
Figure 5.2.3-9 Wetlands Crossing Analog Zones - >2,000-3,500 ft of Edge of Mine

AL e 5-291
Figure 5.2.3-10  Wetlands Crossing Analog Zones - >3,500-10,000 ft of Edge of Mine

AL e 5-293
Figure 5.2.3-11  Wetlands within Analog Zones - 0-10,000 ft of Edge of Mine Pits........... 5-297
Figure 5.2.3-12  Wetlands within Analog Zones - 0-1,000 ft of Edge of Mine Pits............ 5-299
Figure 5.2.3-13  Wetlands within Analog Zones - >1,000-2,000 ft of Edge of Mine Pits... 5-301
Figure 5.2.3-14  Wetlands within Analog Zones - >2,000-3,500 ft of Edge of Mine Pits... 5-303
Figure 5.2.3-15  Wetlands within Analog Zones - >3,500-10,000 ft of Edge of Mine

PaES. ettt et sa et enteeneeneas 5-305
Figure 5.2.3-16  Model-Estimated Dust Deposition Compared to Background Effects

Level - MINE SIte ...c..eoiiiiiiieiieie ettt 5-315
Figure 5.2.3-17  Model - Estimated Metal Deposition Compared to Background Effects

Level - MINE SIte ...c..eiiiiiiiieiieie ettt 5-317
LIST OF FIGURES XXXVi NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Figure 5.2.3-18  Plant Site Wetlands and Direct Wetland Impacts..........cccceceeveeveriencnnnens 5-323
Figure 5.2.3-19  Hydrometallurgical Residue Facility Wetlands and Direct Wetland

IINPACES .ttt 5-325
Figure 5.2.3-20  Wetlands within 500 ft Increments at the Plant Site.............ccceeeeverenneen. 5-329
Figure 5.2.3-21  Wetlands within Groundwater Flowpaths at the Plant Site........................ 5-331
Figure 5.2.3-22  Model - Estimated Dust Deposition Compared to Background Effects

Level - Plant SIte.....cc.ceouerieriiiienierieeieseeeee ettt 5-341
Figure 5.2.3-23  Model - Estimated Metal Deposition Compared to Background Effects

Level - Plant SIte.....cceoueiiiriiiieniieieeteseeeete ettt 5-343
Figure 5.2.3-24  Mine Site Wetlands and Potential Indirect Wetland Effects ..................... 5-349
Figure 5.2.3-25  Transportation and Utility Corridor Wetlands and Potential Indirect

Wetland EFfects.......ooiiiiiiiiiiiiicce e 5-351
Figure 5.2.3-26  Plant Site Wetlands and Potential Indirect Wetland Effects...................... 5-353
Figure 5.2.3-27  Mine Site Wetlands and Potential Indirect Wetland Effects — Alternate

IMEthOd ... e 5-355
Figure 5.2.3-28  Transportation and Utility Corridor Wetlands and Potential Indirect

Wetland Effects — Alternate Method ..........ccccoooeeiiiiiniiiiniiiniiccees 5-357
Figure 5.2.3-29  Plant Site Wetlands and Potential Indirect Wetland Effects — Alternate

IMEthOd ... 5-359
Figure 5.2.3-30  Wetland Mitigation Site LOCAtioNS .........cccevieririinieneiienienieeieeieneeens 5-377
Figure 5.2.3-31  Mine Site Wetland Hydrology Monitoring Well Locations....................... 5-399
Figure 5.2.3-32  Plant Site Wetland Hydrology Monitoring Well Locations ...................... 5-401
Figure 5.2.6-1 Partridge and Embarrass River Watershed Surface Water Evaluation

LOCALIONS ...ttt 5-457
Figure 5.2.8-1 Predicted Ground Vibration Contours from Blasting at the Mine Site...... 5-533
Figure 5.2.8-2  Predicted Airblast Contours from Blasting at the Mine Site ..................... 5-537
Figure 5.2.8-3 Predicted Daytime L50 Noise Contours at Closest Receptors (Includes

Baseline L50 LeVels) ..cuuiiiiiiiiieeiie ettt 5-543
Figure 5.2.8-4  Predicted Daytime L10 Noise Contours at Closest Receptors (Includes

Baseline L10 LevVels) ..cuuiiiiiiiiiieeiieceecee et 5-545
Figure 5.2.8-5 Predicted Nighttime L50 Noise Contours at Closest Receptors

(Includes Baseline L50 Levels) ......ccccvvieriieeriieeiiecieeceeeee e 5-547
Figure 5.2.8-6  Predicted Nighttime L10 Noise Contours at Closest Receptors

(Includes Baseline L10 Levels) ......ccccvievciieeriieeciiecieceeeeee e 5-549
Figure 5.2.11-1  Photo Simulation - View of Mine Site from Skibo Overlook ................... 5-597
Figure 5.2.11-2  Photo Simulation - View of Plant Site from Skibo Overlook.................... 5-601
LIST OF FIGURES XXX Vil NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Figure 5.2.14-1
Figure 5.2.14-2
Figure 5.2.14-3

Figure 5.2.14-4
Figure 5.2.14-5

Figure 5.2.14-6
Figure 5.2.14-7
Figure 5.2.14-8
Figure 5.2.14-9

Figure 5.3.1-1
Figure 5.3.1-2
Figure 5.3.6-1
Figure 5.3.8-1

Figure 5.3.8-2

Figure 5.3.8-3

Figure 5.3.8-4

Figure 5.3.11-1
Figure 5.3.11-2
Figure 5.3.11-3
Figure 5.3.11-4
Figure 5.3.11-5
Figure 5.3.11-6
Figure 5.3.11-7

Mine Site Plan — Year 11 ..ot 5-629
Cross Sections of the Proposed Category 1 Stockpile..........cceevvvvennennnee. 5-635
Cross Sections of the Proposed Category 2/3 and 4 Stockpiles at

Maximum EXTENt .......cccoiiiiiiiiiiiieie e 5-637
Proposed Plant Site Layout.........cccceeviieiiieriieiieeiecieeee et 5-643
Potential Cross-section of Cement Deep Soil Mixed Columns Forming

@ Shear Wall.......oooiiiiiiiiii e 5-649
Cross Section F of the Tailings Basin at Maximum Extent....................... 5-651
Cross Section G of the Tailings Basin at Maximum Extent...................... 5-653
Cross Section N of the Tailings Basin at Maximum Extent...................... 5-655
Cross Sections A and B of the Hydrometallurgical Residue Facility at

Y QAT 200 ..ttt et et 5-665
Tracts 1,2, and 3 ROAAS.....ueoviiiiiiiiiiiieeeeeeeeeeeee ettt 5-675
Tracts 3,4, and 5 ROAAS.......oooiiiiiiiiieiiieceeeeeeeee e 5-677
Federal and Non-federal Lands Aquatic Study Area........cccceevvevverreennnnn. 5-745
Predicted Daytime L.50 Noise Contours at Non-federal Tracts

(Includes Baseline L50 Levels) ......ccocuvieeiiieciiieeiiecieeeeeeeee e 5-761
Predicted Daytime .10 Noise Contours at Non-federal Tracts

(Includes Baseline L10 Levels) .......cocvieeiieeciiieiieeciecceeeeee e 5-763
Predicted Nighttime L50 Noise Contours at Non-federal Tracts

(Includes Baseline L50 Levels) .......cocvieeiiieciiieiiiecieeceeeeee e 5-765
Predicted Nighttime L10 Noise Contours at Non-federal Tracts

(Includes Baseline L10 Levels) ......ccoovieeiiieiiiieiiecieeeeeeeee e 5-767
Recreation Opportunity Spectrum Federal Lands............cccceeevieiieniennnne. 5-783
Recreation Opportunity Spectrum Tracts 1, 2, and 3........cccceevveeeiveennnnnne 5-785
Recreation Opportunity Spectrum Tracts 3,4, and S........ccccooceeverieneennens 5-787
Scenic Integrity Objective Federal Lands.........c.cccoeveviivciiienciiiciieeiee, 5-791
Scenic Integrity Objective Tracts 1,2, and 3.......cccceeeevveiieniiienieeieeieeee, 5-793
Scenic Integrity Objective Tracts 3,4, and S......c.cccccvvevviiencieeniie e, 5-795

Recreation Opportunity Spectrum Alternative B: Smaller Federal

ParCel. ..o 5-799
Figure 5.3.11-8  Scenic Integrity Objective Alternative B: Smaller Federal Parcel ............ 5-803
Figure 6.1.1-1 Cumulative Effects AsSeSSMENt AT€as .......ccovvveeruveeeriieeeiieeeiieeeieeeeieeesneeens 6-5
Figure 6.1.2-1 Parcels Involved in Proposed USFS Land Exchange ............cccccovevvvenennee. 6-25
LIST OF FIGURES XXX Viii NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

Figure 6.2.2-1

Figure 6.2.2-2
Figure 6.2.5-1
Figure 6.2.7-1

Figure 6.2.7-2
Figure 6.2.7-3
Figure 6.2.10-1

Water Resources Cumulative Effects Assessment Areas, Projects, and

Yo 10 ) s SRR 6-33
Change in Average Annual Stream Flow at SW-004a ..........ccocevieiennene. 6-39
North-South Wildlife Travel Corridors .........covevierciieeniieeiiieeeiie e 6-75
Ambient Air Boundary — EIS Cumulative NAAQS/Increment

Receptor Grid NorthMet Plant Site EIS Class II Modeling Report............. 6-91
1-Hour NO, Cumulative Effect NAAQS Results.......c.cccceveveeviiicreeeeneenne, 6-95
1-Hour SO, Cumulative Effect NAAQS Results..........cccooeeeeeiiiiiiiiiiinnen, 6-97
Socioeconomics Cumulative Effects Assessment Area.........cccceeeveenneennee. 6-127

LIST OF FIGURES

XXXIX NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

-Page Intentionally Left Blank-

LIST OF FIGURES x1 NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

LIST OF ACRONYMS/ABBREVIATIONS

(%EPT) Percent ephemeroptera, plecoptera, or
tricoptera

(°F) degrees Fahrenheit

(ug/L) microgram(s) per liter

(ug/m’) microgram(s) per cubic meter

(um) micrometer(s)

(AADT) annual average daily traffic

(ACHP) Advisory Council on Historic Preservation
(ACI) Aquatic Connectivity Index

(ACM) Asbestos-Containing Material

(AERA) Air Emissions Risk Analysis

(AERMOD) American Meteorological
Society/USEPA Regulatory Model

(amsl) above mean sea level

(ANFO) Ammonium Nitrate Fuel Oil Mixture

(AO) administrative order

(AOC) Area of Concern

(APE) Area of Potential Effect

(AQRV) Air Quality Related Value

(AST) Aboveground Storage Tank

(ASTM) American Society for Testing and Materials
(Au/PGE) gold and platinum group elements
(AWMP) Adaptive Water Management Plan

(BA) Biological Assessment

(BACT) Best Available Control Technology
(BART) Best Available Retrofit Technology

(Barr) Barr Engineering

(BBER) Bureau of Business and Economic Research
(BBLV) Beaver Bay to Lake Vermilion

(BE) Biological Evaluation

(BO) Biological Opinion

(bgs) below ground surface

(Bois Forte) Bois Forte Band of Chippewa

(BP) before present

(BWCAW) Boundary Waters Canoe Area Wilderness
(CAA) Clean Air Act

(CAIR) Clean Air Interstate Rule

(CALPUFF) California Puff Model

(CCP) Coordination and Communication Plan
(CDSM) cement deep soil mixing

(CEAA) Cumulative Effects Assessment Area

(CEC) Continuation of Existing Conditions

(CEQ) United States Council on
Environmental Quality

(CERCLA) Comprehensive Environmental
Response, Compensation, and Liability Act

(CFE) chemical for evaluation

(CFR) Code of Federal Regulations
(cfs) cubic feet per second

(CHy) methane

(cm/sec) centimeter(s) per second

(CO) carbon monoxide

(CO,) carbon dioxide

(CO,,) carbon dioxide equivalents
(CPS) Central Pumping Station

(CPT) Cone Penetrometer Testing
(CR) County Road

(cRNA) candidate Research Natural Area
(CSAPR) Cross State Air Pollution Rule
(CWA) Clean Water Act

(DA) Department of the Army

(DAT) Deposition Analysis Threshold
(dB) decibel(s)

(dBA) A-weighted decibel(s)

(dbh) diameter at breast height

(dBL) linear-weighted decibel(s)
(DDT) dichlorodiphenyltrichloroethane

(DEIS) Draft Environmental Impact
Statement - October 2009

(DM&IR) Duluth, Missabe, and Iron Range
(DOT) Department of Transportation

(DRI) direct reduced iron

(dv) deciview

(e.g.) for example

(EAW) Environmental Assessment
Worksheet

(ECS) Ecological Classification System
(EDR) Environmental Data Resources, Inc.
(EIS) Environmental Impact Statement
(EJ) Environmental Justice

(ELT) Ecological Land Type

(EO) Executive Order

LIST OF ACRONYMS/ABBREVIATIONS

xli

NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

(EPCRA) Emergency Planning and Community
Right-to-Know Act

(EQB) Environmental Quality Board

(ERC) Emergency Response Commission

(ERM) Environmental Resources Management

(ESA) Endangered Species Act

(ESSA) Effective Stress Stability Analysis

(ETSC) Endangered, Threatened, and Special Concern
(FEIS) Final Environmental Impact Statement
(FEMA) Federal Emergency Management Agency
(FIP) Federal Implementation Plan

(FIRM) Flood Insurance Rate Map

(FLAG) Federal Land Managers’ Air Quality Related
Values Work Group

(FLM) Federal Land Manager
(FLPMA) Federal Land Policy and Management Act

(Fond du Lac) Fond du Lac Band of Lake Superior
Chippewa

(Forest Plan) 2004 Superior National Forest Land and
Resource Management Plan

(FR) Federal Register

(FSH) Forest Service Handbook
(ft) foot or feet

(ft/day) feet per day

(ft/ft) feet per foot

(ft/sec) feet per second

(ft?) square feet

(FTE) Full-time Equivalent
(GAP) Gap Analysis Program
(GHG) greenhouse gas

(GIS) Geographic Information System
(GLI) Great Lakes Initiative

(GLIFWC) Great Lakes Indian Fish & Wildlife
Commission

(GLO) General Land Office

(g/m’/yr) grams per square meter per year
(gpm) gallon(s) per minute

(GPS) Global Positioning System

(gpy) gallon(s) per year

(gr/dscf) grains per dry standard cubic foot

(Grand Portage) Grand Portage Band of Lake Superior
Chippewa

(H,S) hydrogen sulfide
(HAP) Hazardous Air Pollutant
(HBI) Hilsenhoff Biotic Index

(HEPA) High-efficiency Particulate Air
(HGB) high groundwater baseflow
(Hg(p)) particle-bound mercury
(Hg) mercury

(Hg") oxidized mercury

(HI) Hazard Index

(hp) horsepower

(HRL) Health Risk Limit

(HUC) Hydrologic Unit Code
(Hz) Hertz

(i.e.) that is

(IB]) Index of Biological Integrity

(IMPROVE) Interagency Monitoring of
Protected Visual Environments

(in/s) inch(es) per second

(IPCC) Intergovernmental Panel on Climate
Change

(ISO) International Standards Organization
(kg) kilogram(s)

(kg/ha/yr) kilogram(s) per hectare per year
(kg/m?®) kilogram(s) per square meter

(km) kilometer

(ksf) kip(s) per square foot

(L10) noise level exceeding standard for 10%
of the monitored time

(L50) noise level exceeding standard for 50%
of the monitored time

(LAU) Lynx Analysis Unit

(Ib/MMBTU) pound(s) per million British
thermal units

(Ibs/yr) pounds per year
(LDPE) low-density polyethylene

(LEDPA) least environmentally damaging
practicable alternative

(Leq) equivalent noise levels

(LLDPE) linear low-density polyethylene
(LQ) location quotient

(LTA) Land Type Association
(LTVSMC) LTV Steel Mining Company

(MAAQS) Minnesota Ambient Air Quality
Standards

(MACT) Maximum Achievable Control
Technology

(MBS) Minnesota Biological Survey
(MCL) Maximum Contaminant Level

LIST OF ACRONYMS/ABBREVIATIONS

NOVEMBER 2015



Final Environmental Impact Statement (FEIS)
NorthMet Mining Project and Land Exchange

(MCWCS) Minnesota Comprehensive Wildlife
Conservation Strategy

(MDH) Minnesota Department of Health

(MDNR) Minnesota Department of Natural Resources
(MDO) major difference of opinion

(MeHg) methylmercury
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(mg/L) milligram(s) per liter
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GLOSSARY

1854 Treaty Authority: An inter-tribal natural
resource management agency that manages the off-
reservation hunting, fishing, and gathering rights of
the Grand Portage and Bois Forte Bands of the Lake
Superior Chippewa in the territory ceded under the
Treaty of 1854.

1854 Treaty of La Pointe: In 1854, the Chippewa of
Lake Superior entered into a treaty with the United
States whereby the Chippewa ceded to the United
States ownership of their lands in northeastern
Minnesota. These lands are generally known as the
“1854 ceded territory.” Article 11 of the 1854 Treaty
provides, “..And such of them as reside in the
territory hereby ceded, shall have the right to hunt
and fish therein, until otherwise ordered by the
President.” The Chippewa of Lake Superior who
reside in the ceded territory are the Fond du Lac,
Grand Portage, and Bois Forte Bands.

1854 Treaty Resources: Culturally important natural
resources within the 1854 Ceded Territory that the
Bands retain the usufructuary right to hunt, fish, or
gather.

Acid rock drainage: Produced by the oxidation of
sulfide minerals, chiefly iron pyrite disulfide (FeS,).
This is a natural chemical reaction which can proceed
when minerals are exposed to air and water. Acidic
drainage is found around the world, as a result of both
naturally occurring processes and activities associated
with land disturbances, such as highway construction
and mining where acid-forming minerals are exposed
to air. These acidic conditions can cause metals in
geologic materials to dissolve, which can lead to
impairment of water quality when acidic and metal-
laden discharges enter waters used by terrestrial and
aquatic organisms.

Ad valorem tax: A tax based on the value to real
estate or personal property. Municipal ad valorem
taxes are also known as “property taxes.”

Adverse effect (for cultural resources): A
significant alteration to the qualifying characteristics
of a historic property included in or eligible for
inclusion in the National Register.

Adverse effect: A harmful or undesired effect from
the proposed project on the environment.

AERMOD air dispersion model: The United States
Environmental Protection Agency (USEPA)-approved
model designed to predict short-range (up to 50
kilometers) dispersion of air pollutant emissions from
stationary industrial sources.

Air dispersion model: A computer program that
incorporates a series of mathematical equations used
to predict downwind concentrations in the ambient air
resulting from emissions of a pollutant. Inputs to a
dispersion model include the emission rate;
characteristics of the emission release such as stack
height, exhaust temperature, and flow rate; and
atmospheric dispersion parameters such as wind speed
and direction, air temperature, atmospheric stability,
and height of the mixed layer.

Airblast overpressure: A transient air pressure, such
as the shock wave from an explosion, that is greater
than the surrounding atmospheric pressure.

Ambient air quality: The quality of the portion of the
atmosphere, external to buildings, to which the public
has general access.

Ammonium nitrate fuel oil (ANFQO): Primary
blasting agent used in open-pit mining; a mixture of
solid ammonium nitrate and liquid fuel oil.

Amphibole: A class of silicate minerals containing
iron and magnesium.

Anthropogenic: Relating to or resulting from the
influence of human beings on nature.

Aquatic biota: Collective term describing the
organisms living in or depending on the aquatic
environment.

Aquifer: A subsurface saturated rock unit or
formation of sufficient permeability to transmit
groundwater and yield usable quantities of water to
wells and springs.

Aquifer recharge: Meteoric precipitation (rainfall
and snowmelt) that reaches groundwater in surficial
deposits or bedrock (if surficial deposits are not
present). Aquifer recharge is expected to be less than
the amount of meteoric water that infiltrates to the
root zone or enters wetland systems.
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Archaeological site: The physical remains of any area
of human activity, generally greater than 50 years of
age, for which a boundary can be established.
Examples of such resources could include
domestic/habitation sites, industrial sites, earthworks,
mounds, quarries, canals, roads, etc. Under the general
definition, a broad range of site types would qualify as
archaeological sites without the identification of any
artifacts.

Archaic period: A cultural period circa 9,000 to
3,000 years ago, or 7,000 to 1,000 B.C.; its
characteristic  features included semi-permanent
seasonal camps, atlatls and bannerstones, deer
hunting, some copper tools, and the first long-distance
trade.

Area of Potential Effect (APE): The geographic
region in which a historic or cultural property may be
impacted as a result of the construction and operation
of the NorthMet Project Proposed Action or
alternatives.

Attainment: Air quality in the locality that meets the
established standards.

Augmentation: The act of adding treated water to
replace affected surface water flows.

Autoclave: A mineral processing pressure vessel for
conducting chemical reactions such as sulfide mineral
oxidation and leaching of metals.

Batholith: A large emplacement of igneous intrusive
rock that forms from cooled magma deep in the
earth’s crust.

Bedrock isopach map: A map of the bedrock
thickness within a tabular unit or stratum, usually
illustrated with contour lines.

Bedrock outcrop: A visible exposure of bedrock on
the surface of the earth.

Beneficiation: Crushing and separating ore into
valuable substances or waste.

Bentonite: An absorptive and colloidal clay used
especially as a sealing agent or suspending agent.

Best Available Control Technology (BACT): An
emission limitation (including a visible emission
standard) based on the maximum degree of reduction
for each pollutant subject to regulation under the
Clean Air Act that would be emitted from any
proposed major stationary source or major
modification,  taking into  account  energy,
environmental, and economic impacts and other costs.

Best Management Practice (BMP): The schedule of
activities, prohibition of practices, maintenance
procedures, and other management practices to avoid
or minimize pollution or habitat destruction to the
environment. BMPs can also include treatment
requirements, operating procedures and practices to
control runoff, spillage, or leaks; sludge or waste
disposal; or drainage from raw material storage.

Bioaccumulation: The accumulations of chemicals in
the tissue of organisms through any route, including
respiration, ingestion, or direct contact with
contaminated water or sediments.

Bioassay: A type of scientific experiment that is
typically conducted to measure the effects of a
substance on a living organism and is essential in
monitoring environmental pollutants.

Biodiversity: The degree of variation in lifeforms
within a given species, ecosystem, or biome. It is a
measure of the health of ecosystems.

Biotic community: A group of interdependent
organisms inhabiting the same region and interacting
with each other.

Biwabik Iron Formation: An approximately 1.9-
billion-year-old sequence of iron-rich sedimentary
rocks that was metamorphosed at its easternmost
extent by  approximately  1.1-billion-year-old
intrusions of the Duluth Complex.

Brownfield site: Abandoned or underutilized
industrial or commercial property available for reuse
which may be contaminated by the presence or
potential presence of a hazardous substance or
pollutant.

Buffer zone: An area or region distinguished from
adjacent parts by a distinctive feature or characteristic.

Calcareous fen: Rare and distinctive wetlands
characterized by a substrate of non-acidic peat and
dependent on a constant supply of cold, oxygen-poor

groundwater rich in calcium and magnesium
bicarbonates.
CALPUFF model: The USEPA-approved non

steady-state puff dispersion model that simulates the
effects of time- and space-varying meteorological
conditions on pollution long-range transport,
transformation, and removal. CALPUFF can be
applied in complex terrain conditions.
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Class I area: Under the Clean Air Act, a Class I area
is one in which some criteria pollutants, visibility, and
other air quality related values (AQRYVs) are protected
more stringently than under the national ambient air
quality standards. Class I areas include national parks,
wilderness areas, monuments, and other areas of
special national and cultural significance.

Class II area: Under the Clean Air Act, Class II areas
are all areas that have been demonstrated to be in
attainment with the federal National Ambient Air
Quality Standards that are not designated as Class I
areas; modest increments of new pollution would be
allowed.

Clean Air Act (CAA): The Clean Air Act of 1970 is
a United States federal law intended to control air
pollution and protect air quality. The act—which
underwent major revisions in 1990 and 2003—deals
with ambient air pollution (that which is present in the
ambient air) as well as source-specific air pollution.
The Clean Air Act sets standards for air quality that
limit the amount of various pollutants to specified
levels. The Clean Air Act also sets deadlines for
governments and industries to meet the standards. The
federal USEPA is ultimately responsible for
establishing national standards and enforcing the
Clean Air Act. State and local authorities that have
approved plans to control air pollution are given local
authority by the USEPA to administer these
regulations.

Clean Air Interstate Rule (CAIR): The USEPA
issued the CAIR in March 2005. This rule provides
states with a solution to the problem of power plant
pollution that drifts from one state to another. The rule
uses a cap and trade system to reduce target
pollutants—sulfur dioxide (SO;) and nitrogen oxides
(NOx)—by 70 percent.

Clean Water Act (CWA): A federal act that
establishes the basic structure for regulating
discharges of pollutants into the waters of the United
States and regulating quality standards for surface
waters. The basis of the Act was enacted in 1948 and
was called the federal Water Pollution Control Act,
but the Act was significantly reorganized and
expanded in 1972. “Clean Water Act” became the
Act’s common name with amendments in 1972. Under
the Clean Water Act, the United States has
implemented pollution control programs including
industrial wastewater standards and water quality
standards for all contaminants in surface waters. The
Act has made it unlawful to discharge any pollutant
from a point source into navigable waters, unless a
permit is obtained.

CWA Section 404 Permit: Permit that authorizes the
discharge of dredged or fill material into waters of the
United  States, including many  wetlands.
Responsibility for implementing Section 404 is shared
by the United States Army Corps of Engineers
(USACE) and USEPA.

Closure: The process of terminating and completing
final steps in reclaiming any specific portion of a
mining operation. Closure begins when, as prescribed
in the Permit to Mine, there will be no renewed use or
activity by the permittee.

Coarse tailings: 50% or more of waste byproducts of
mineral beneficiating processes other than heap and
dump leaching, is retained on a No. 200 sieve and
consists of rock particles, which have usually
undergone crushing and grinding, from which the
profitable mineralization has been separated.

Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA):
Commonly known as Superfund, legislation enacted
in 1980 which created a tax on the chemical and
petroleum industries and provided broad federal
authority to respond directly to releases or threatened
releases of hazardous substances that may endanger
public health or the environment.

Comprehensive Land Use Plan: A document
adopted by local elected officials that establishes
policies and guidance for land use, municipal growth,
public services, and infrastructure. Comprehensive
plans can provide the rationale and legislative basis
for local zoning and subdivision ordinances.

Coniferous bog recharge: The amount of
precipitation that maintains and refills coniferous
bogs, which are perched wetlands with generally no
groundwater connection.

Connected action: According to Council on
Environmental Quality (CEQ) regulations (40 CFR
Part 1508.25), actions are connected if they
automatically trigger other actions which may require
environmental impact statements, cannot or will not
proceed unless other actions are taken previously or
simultaneously, and/or are interdependent parts of a
larger action and depend on the larger action for their
justification.
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Consent decree: Also referred to as a consent order,
this is a final, binding judicial decree or judgment
memorializing a voluntary agreement between parties
to a suit or dispute in return for withdrawal of a
criminal charge or an end to a civil litigation. In a
typical consent decree, the defendant has already
ceased or agrees to cease the conduct alleged by the
plaintiff to be illegal and consents to a court injunction
barring the conduct in the future.

Consultation (for cultural resources): The process
of seeking, discussing, and considering the views of
other participants, and, where feasible, seeking
agreement with them regarding matters arising in the
Section 106 process. The Secretary’s “Standards and
Guidelines for federal Agency Preservation Programs
pursuant to the National Historic Preservation Act”
provide further guidance on consultation.

Contact period: Relating to the period of initial
interaction between an indigenous people with an
outside culture. In the United States, the term refers to
an era of initial interaction between Native Americans
and Europeans.

Cooperating Agency: According to CEQ regulations
(40 CFR Part 1508.5), “Cooperating Agency” means
any federal agency other than a lead agency which has
jurisdiction by law or special expertise with respect to
any environmental impact involved in a proposal (or a
reasonable alternative) for legislation or other major
federal action significantly affecting the quality of the
human environment.

Council on Environmental Quality (CEQ): An
agency within the Executive Office of the President
that established the procedures to implement the
National Environmental Policy Act of 1970.
Regulations are found in 40 CFR 1500, et seq.

Criteria air pollutant: Seven common air pollutants
for which the USEPA has set primary (may harm
human health) or secondary (may affect the
environment and/or cause property damage) national
air quality standards. These pollutants are: particulate
matter less than or equal to 10 microns in size,
particulate matter less than or equal to 2.5 microns in
size, sulfur dioxide, nitrogen dioxide, carbon
monoxide, ozone, and lead.

Cubic feet per second: The rate of flow representing
a volume of 1 cubic foot passing a given point in 1
second.

Culpability Analysis: The relative contribution of
various contaminant sources to the overall
contaminant load at a specific evaluation location.

Cultural resources: Archaecological, traditional, and
built environment resources, including but not
necessarily limited to buildings, structures, objects,
districts, and sites.

Cumulative effect: The effects on the environment
that would result from the incremental effect of the
NorthMet Project Proposed Action when added to
other past, present, and reasonably foreseeable future
actions, regardless of who undertakes such actions.
Cumulative effects can result from individually minor
but collectively significant actions taking place over a
period of time.

Cutoff trench: A trench which is below the
foundation base line of a dam or other structure and is
filled with an impervious material, such as clay or
concrete.

Cuyuna Range: An iron range to the southwest of the
Mesabi Range, largely between Brainerd and Aitkin
within Crow Wing County, Minnesota.

Density factor: A pre-determined qualitative value
which is then assigned to wild rice stands based on the
density of wild rice present.

Detection limit: The lowest quantity of a material that
can be detected from the absence of that material
within a stated confidence.

Direct effect (for cultural resources): A physical
alteration to the qualifying characteristics of a historic
property included in or eligible for inclusion in the
National Register.

Disseminated sulfide: Deposits of sulfide minerals
which are distributed more or less uniformly within
the surrounding waste rock.

Dissolved oxygen: The amount of gaseous oxygen
dissolved into an aqueous solution, whether through
diffusion from the air, aeration by agitation, or as a
waste product of photosynthesis.

Drawdown: The lowering of the water level relative
to a background condition.

Drift: Material such as sand, clay, gravel, and rocks
transported and deposited by a glacier or glacial
process.

Drilling log: A record of events or features of the
formations penetrated or encountered during boring.
Also known as a boring log.
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Duluth Complex: A mafic intrusive igneous
geological formation with quantities of copper, nickel,
cobalt, platinum, palladium, and gold. The Duluth
Complex lies at the eastern end of the Mesabi Iron
Range in northeastern Minnesota.

Ecological land type: A hierarchical level of the
National Hierarchical Framework of Ecological Units
and Ecological Classification System that is
determined based on differences in vegetation, soils,
climate, geology, and/or hydrology.

Effect (for cultural resources): Alteration to the
qualifying characteristics of a historic property
included in or eligible for inclusion in the National
Register.

Effluent: An outflow or discharge of a liquid.

Eligible (for cultural resources): Cultural properties
formally determined as such in accordance with the
regulations of the Secretary of the Interior and all
other properties that meet the National Register
criteria.

Emergency Planning and Community Right-to-
Know Act (EPCRA): A federal act enacted in 1986
to help communities plan for emergencies involving
hazardous substances. It establishes requirements for
federal, state, and local governments; Indian tribes;
and industry regarding emergency planning and
“Community Right-to-Know” reporting on hazardous
and toxic chemicals.

Endangered Species: The classification provided to
an animal or plant in danger of extinction within the
foreseeable future throughout all or a significant
portion of its range as defined in the Endangered
Species Act (ESA).

Endangered Species Act: A federal act enacted in
1973 to provide for the conservation of ecosystems
upon which threatened and endangered species of fish,
wildlife, and plants depend. The ESA authorizes the
determination and listing of species as endangered and
threatened, and prohibits unauthorized taking,
possession, sale, and transport of endangered species.
Section 7 of the ESA requires federal agencies to
ensure that any action authorized, funded, or carried
out by them is not likely to jeopardize the continued
existence of listed species or modify their critical
habitats.

Environmental Justice: The fair treatment and
meaningful involvement of all people regardless of
race, color, national origin, age, or income with
respect to the development, implementation, and
enforcement of environmental laws, regulations, and
policies. Fair treatment means that no group of
people—including  racial, ethnic, age or
socioeconomic groups—should bear a
disproportionate share of the negative environmental
consequences resulting from industrial, municipal, and
commercial operations or the execution of federal,
state, local, and tribal programs and policies.
Executive Order 12898 directs federal agencies to
make achieving environmental justice part of their
missions by identifying and addressing
disproportionately high and adverse effects of agency
programs, policies, and activities on minority and low-
income populations.

Ephemeral: Lasting for a short time or a short-lived
organism. An ephemeral water body is a wetland,
stream, or pond that exists briefly during and
following a period of rainfall or snow melt.

Evapotranspiration: The amount of water removed
from a land area by the combination of direct
evaporation from the soil and plant transpiration.

Factor of Safety: Used to describe the ratio of
resisting forces to driving forces along a potential
failure surface, whereby a Factor of Safety of 1.0
represents equilibrium between the estimated resisting
shear strength to the applied shearing load. Systems
are often designed to a Factor of Safety above 1.0 to
allow for unexpected loads, unexpected operating
conditions, and variations in estimated material
properties.

Fen: Peat-forming wetlands that receive nutrients
from sources other than precipitation—usually from
upslope sources through drainage from surrounding
mineral soils and from groundwater movement. These
systems are often covered by grasses, sedges, rushes,
and wildflowers. Over time, peat may build up and
separate the fen from its groundwater supply. When
this happens, the fen receives fewer nutrients and may
become a bog.

Final closure: The period of time when ore-extracting
activities of a mine or ore-production activities of a
processing  facility cease to continue, and
decommissioning and reclamation activities are being
completed.
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Fine tailings: More than 50% of waste byproducts of
mineral beneficiating processes, other than heap and
dump leaching, passes the No. 200 sieve and consists
of rock particles, which have usually undergone
crushing and grinding, from which the profitable
mineralization has been separated.

Fish assemblage: The list of fish species that occupy
a given area, which is used as a sensitive indicator of
overall ecosystem health, habitat degradation, or
environmental contamination.

Fish consumption advisory: Federal, state, or local
government guideline restricting the amount of fish
consumption when certain species of fish are unsafe to
eat due to the presence of harmful chemicals in their
tissues.

Floodplain: The lowland areas adjacent to lakes,
wetlands, streams, and rivers that are prone to being
inundated by water during flood conditions.

Flotation tailings: Materials left over after valuable
minerals have been separated during a flotation
process.

Footwall: The mass of rock underlying a mineral
deposit or the bedrock located beneath a fault plane.

Forb: A flowering, herbaceous (non-woody) plant
other than a grass species.

Fragmentation: A decrease in the area of contiguous
habitat available to wildlife.

Fugitive dust: Particulate matter composed of soil
that is not emitted from a stack, vent, or hood; can
include emissions from haul roads, wind erosion or
exposed surfaces, and other activities in which soil is
removed and redistributed.

GAP land cover: A hierarchically organized
vegetation cover map developed as part of the U.S.
Geological Survey’s Gap Analysis Program (GAP).
Units of analysis are Minnesota Ecological
Classification System subsections.

General Land Office (GLO): The GLO records
managed by U.S. Bureau of Land Management are the
repository for all Federal land title records issued
between 1820 and the present.

Geographic Information System (GIS): A system
designed to store, modify, analyze, or present various
types of geographical spatial data.

Geosynthetic membrane cover system: A process
designed to exclude certain waste rock materials from
oxidation, and which would include the installation of
limestone, overburden, a geomembrane material,
cover soil, and a vegetative soil layer.

Geotechnical assessment: An assessment of the
stability of a slope or ground surface under load; used
to identify risks or potential hazards of structural
failure.

Giants Range: The Giants Range batholith is a body
of granite in northeastern Minnesota that lies between
the Mesabi and Vermilion iron-mining ranges. It
outcrops as a narrow belt that strikes east-northeast
and occupies an area of about 1,000 square miles. The
Giants Range goes from just north of Hibbing (the
“Hill of Three Waters” is in the Hull-Rust Mine) to
Babbitt and rises from 200 to 400 feet above the
surrounding area.

Glacial deposit: A collection of various-sized rocks
and debris that is deposited by a glacier as it advances
or recedes across a landscape. There are many types of
deposits, including till, drift, erratics, and moraines.

Glacial till: Direct glacial deposits of rocks, gravel, or
boulders that are unsorted and unstratified.

GoldSim: A probabilistic simulation platform for
visualizing and simulating many types of physical,
financial, or organizational systems. Most GoldSim
applications fall into one of three -categories:
environmental systems modeling, business and
economic modeling, or engineered systems modeling.

Greenhouse gas: Gases that trap heat in the
atmosphere. Some greenhouse gases, such as carbon
dioxide, occur naturally and are emitted to the
atmosphere through natural processes and human
activities. The principal greenhouse gases that enter
the atmosphere because of human activities are carbon
dioxide, methane, nitrous oxide, and fluorinated gases.

Groundwater baseflow: Groundwater discharge from
the surficial aquifer and bedrock unit into a perennial
stream.

Groundwater Containment System: An active or
passive measure (typically, either is engineered) put
into place to prevent or significantly reduce the
migration of contaminants or groundwater flow, in
groundwater or in the groundwater aquifer.

Groundwater divide: The boundary between two
adjacent groundwater basins represented by a high
point in the water table.
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Groundwater drawdown: The lowering of the
groundwater level (water table) relative to a
background condition in a specific aquifer.

Groundwater mound: The increase or rise in height
of a water table due to concentrated recharge in a
given area.

Groundwater plume: The downgradient extension or
spread of contaminated groundwater within the pore
spaces or fractures of soil or rock.

Groundwater: The water located beneath the ground
surface in soil or rock pore spaces or fractures.

Hardness: A measure of the amount of minerals that
are dissolved in a water source; a higher mineral
content indicates harder water, while lower mineral
content indicates softer water. See Total dissolved
solids (TDS).

Hazardous air pollutant: Air pollutants that are not
covered by ambient air quality standards, but may
present a threat of adverse human health effects or
adverse environmental effects, and are specifically
listed on the federal list of 189 hazardous air
pollutants in 40 CFR 61.01 or in section 112(b) of the
CAA.

Hazardous material: Any item or agent (biological,
chemical, physical) that has the potential to cause
harm to humans, animals, or the environment, either
by itself or through interaction with other factors. The
term includes hazardous substances, hazardous waste,
marine  pollutants, and  elevated-temperature
materials—materials designated as hazardous under
the provisions of 49 CFR 172.101. Hazardous material
categories include: explosives, gases, flammable
liquids, flammable solids, spontaneous
combustibles/dangerous when wet, oxidizers and
organic peroxides, poisons and infectious substances,
and corrosives.

Hazardous waste: Defined in the Minnesota Statutes
as any refuse, sludge, or other waste material (or
combinations of materials) in solid, semi-solid, liquid,
or contained gaseous form which, because of its
quantity, concentration, or chemical, physical, or
infectious characteristics, may cause or significantly
contribute to an increase in mortality or an increase in
serious irreversible, or incapacitating reversible
illness, or pose a substantial present or potential
hazard to human health or the environment when
improperly treated, stored, transported, disposed of, or
otherwise managed.

Hazardous Materials Response Team: Personnel
specially trained to handle dangerous goods, which
include materials that are radioactive, flammable,
explosive,  corrosive, oxidizing, asphyxiating,
biohazardous, toxic, pathogenic, or allergenic.

Health Risk Limit (HRL): A concentration of a
substance or chemical adopted by rule of the
Commissioner of Health that is a potential drinking
water contaminant because of a systemic or
carcinogenic toxicological result from consumption
(Minnesota Statute 103H.005).

Herbaceous: Plants with leaves and stems that die
down at the end of each growing season, and have no
woody or persistent stems above ground.

Herbivore: An organism that is anatomically and
physiologically adapted to survive by consuming only
plant-based foods.

Hilsenhoff Biotic Index: An index of organic
pollution that utilizes macroinvertebrate tolerances of
pollution to assess water quality in streams and rivers.

Historic property: Any prehistoric or historic district,
site, building, structure, or object included in, or
eligible for inclusion in, the National Register of
Historic Places maintained by the Secretary of the
Interior. This term includes artifacts, records, and
remains that are related to and located within such
properties. The term includes properties of traditional
religious and cultural importance to an Indian tribe or
Native Hawaiian organization and that meet the
National Register criteria.

Humidity cell: Geochemical kinetic tests designed to
mimic weathering at the laboratory or at bench scale
(controlled setting) to obtain bulk reaction rates. The
test determines the rate of acid generation and the
variation over time in leachate water quality.

Hydraulic conductivity: A measure of the ease with
which a medium transmits water, such as water
moving through pore spaces or fractures in soil or
rock.

Hydrograph: A graph showing the variation of
discharge with respect to time, with discharge
meaning the volume of water flowing past a specific
point versus the time it takes for it to do so, generally
cubic feet per second (cfs).

Hydrology: The science dealing with the origin,
distribution, and circulation of waters of the earth such
as rainfall, streamflow, infiltration, evaporation, and
groundwater storage.
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Hydrometallurgical residue: Waste residues in the
form of sludges that contain concentrations of metals
as well as sulfur-bearing minerals in crystalline form.

Hydrometallurgical: Pertaining to hydrometallurgy;
involving the use of liquid reagents in obtaining
metals from their ores.

Igneous rock: Rock formed from cooling and
solidification of magma (molten rock).

Impaired water: As defined under Section 303(d) of
the Clean Water Act, waters that are too polluted or
degraded to meet the water quality standards set by
states, territories, or authorized tribes.

IMPLAN: Economic modeling software that analyzes
how local economies function and the economic
consequences for a particular project in a geographic
region.

In-advance mitigation: A form of mitigation that is
designed, permitted, and constructed in advance of a
permitted impact.

Indirect effect (for cultural resources): An
alteration to the qualifying characteristics of a historic
property included in or eligible for inclusion in the
National Register that would not be considered a
direct effect, which could include effects to a
property’s use, setting, or feeling, or introduction of
incompatible visual, atmospheric, or audible elements.

Infiltration: The process of water entering the soil at
the ground surface and the ensuing movement
downward. Infiltration becomes percolation when
water has moved below the depth at which it can
return to the atmosphere by evaporation or
evapotranspiration.

In-kind mitigation: The replacement of the impacted
aquatic site with one of the same hydrologic regime
and plant community types (same species
composition).

In-place mitigation: The replacement of the impacted
aquatic site would take place in the same 8-digit
Hydrologic Unit Code (HUC) watershed as the
proposed impacted resource. The USACE St. Paul
District Policy uses the term “in-place” to include on
site, which is defined as an area located on the same
parcel of land as the impact site, or on a parcel of land
contiguous to the impact site.

In situ: This refers to actions happening “in place” or
“in position” where they would naturally occur.

Integrity (for cultural resources): The ability of a
property to convey its significance based on its
location, design, setting, materials, workmanship,
feeling, and association.

Invasive species: Organisms that cause, or are likely
to cause, harm to the economy, environment, or
human health due to their tendency to out-compete
other species.

Laurentian Divide: A geological formation that runs
along the crest of low, rocky hills and divides the Red
River and Rainy River basins from the Minnesota
River and Lake Superior basins. The Laurentian
Divide is part of the Northern Divide, a continental
divide that separates drainages to the Hudson Bay and
Arctic Ocean from all other drainages in North
America. Streams on the north slope of the divide
flow through Canada to Hudson Bay. On the south
side of the divide, streams flow south to either Lake
Superior and the Atlantic Ocean, or the Mississippi
River and the Gulf of Mexico.

Laydown area: Material and equipment storage area
during the construction phase of a project.

Lga: The day-night average sound level.

Leachate: Solution of product obtained by leaching,
in which a substance is dissolved by the action of a
percolating liquid.

Legacy contamination: Historic or existing pollution.

Location quotient: The ratio between the local
economy and the economy of a reference unit.

Logging slash: The residue (e.g., treetops and
branches) left on the ground after logging.

Long-term closure: An assessment of the
sustainability of the site “post-closure” and defining
the need for long-term monitoring and maintenance
required by the site (i.e., the “burden” placed on
succeeding generations).

Low solubility: Not easily dissolved in water.

Lynx analysis unit: Landscape-scale analysis areas
used for lynx management.

Macroinvertebrate: An invertebrate (i.e., animal
without vertebrae or backbone) that is large enough to
be seen without the use of a microscope. Freshwater
benthic macroinvertebrates comprise the following
three animal phyla: Athropoda (crustaceans, insects,
spiders), Annelida (segmented worms), and Mollusca
(mollusks).
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Management Area: The framework that defines
intended land and resource uses on national forest
lands, including timber harvesting regimes,
Recreational Opportunity Spectrum designations, and
other similar characteristics.

Management Indicator Habitat (MIH): Categories
of forest types, including dominant species, stand age
class, and stand condition.

Maximum Contaminant Level (MCL): The highest
level of a contaminant that is allowed in drinking
water under the Safe Drinking Water Act. MCLs are
enforceable standards.

Maximum Contaminant Level Goals (MCLGsS):
The level of a contaminant in drinking water below
which there is no known or expected risk to health.
MCLGs allow for a margin of safety and are non-
enforceable public health goals.

Mercury: A highly toxic element that is found both
naturally and as an introduced contaminant in the
environment. Although concentrations in water are
very low, mercury accumulates through the aquatic
food chain, resulting in high concentrations in fish that
can threaten the health of people and wildlife.

Mesabi Iron Range: A vast deposit of iron ore and
the largest of four major iron ranges in the region
collectively known as the Iron Range of Minnesota,
Discovered in 1866, it is the chief deposit of iron ore
in the United States. The Mesabi Iron Range is a belt
of iron ore 110 miles long, averaging 1 to 3 miles
wide, and reaching a thickness as great as 500 feet. It
is located between Grand Rapids and Babbitt,
Minnesota. The Mesabi Range was known to the local
Ojibwe as Mesabe Widjiu which means “Giant’s
Mountain” or “Big-Man’s Mountain.”

Mesic prairie: A plant community dominated by
native grasses, with soil moisture content that is
between wet and dry.

Mesotrophic: Refers to a body of water having a
moderate amount of dissolved nutrients.

Metamorphic rock: Rock that has been changed
from an original form to a new form due to heat and
pressure.

Meteoric water: The water derived from precipitation
(snow and rain). This includes water from lakes,
rivers, and icemelts, which all originate from
precipitation indirectly.

Methylmercury (MeHg): A form of organic mercury
which can accumulate up the food chain in aquatic
systems and lead to high concentrations in predatory
fish, which, when consumed by humans, can result in
an increased risk of adverse effects in highly exposed
or sensitive populations.

Mine pit dewatering: Removal of water from the
mine pit(s).

Mineland reclamation: To reclaim, restore, enhance,
or develop areas that have been affected by mining.

Mineral interest: The ownership rights to exploit,
mine, and/or produce any or all of the minerals lying
below the surface of a property.

Minerotrophic: Soils and vegetation whose water
supply comes mainly from streams or springs,
resulting in high nutrient levels and reduced acidity.

Minnesota Ambient Air Quality Standards
(MAAQS): Air quality standards established under
authority of Minnesota Rules, Part 7009 that apply for
outdoor air to protect human health and public
welfare.

Mitigation measure: Actions to reduce, avoid, or
offset the potential adverse environmental
consequences of development activities.

Modeling: Predicting the probability of an outcome
given a set amount of input data.

Monte Carlo simulation: A  computerized
mathematical technique that allows people to account
for risk in quantitative analysis and decision-making.
The simulation furnishes the decision-maker with a
range of possible outcomes and the probabilities they
will occur for any choice of action.

MODFLOW: A computer model used to simulate the
flow of groundwater through an aquifer.

National Ambient Air Quality Standards
(NAAQS): Air quality standards established under
authority of the Clean Air Act that apply for outdoor
air to protect human health and public welfare.

National Environmental Policy Act (NEPA) of
1970: Under NEPA, projects and activities that
require federal agency approvals or funding must
undergo an evaluation of their impacts. The CEQ
regulations (40 CFR 1500 et seq.) contain the
procedures for implementing NEPA.
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National Historic Preservation Act (NHPA):
Legislation enacted in 1966 intended to preserve
historical and archaeological sites in the United States.
Among other things, the Act requires federal agencies
to evaluate the impact of all federally funded or
permitted projects on historic properties (buildings,
archaeological sites, etc.) through a process known as
Section 106 Review. The main purpose for the
establishment of the Section 106 Review process is to
minimize potential harm and damage to historic
properties. It allows interested parties an opportunity
to comment on the potential impact projects may have
on significant archaeological or historic sites.
Additionally, the Act established the Advisory
Council on Historic Preservation, State Historic
Preservation Offices, National Register of Historic
Places, and the list of National Historic Landmarks.

National Pollutant Discharge Elimination System
(NPDES) Permits: Permits issued to regulate
wastewater discharges to lakes, streams, wetlands, and
other surface waters. In Minnesota, these permits
establish specific limits and requirements to protect
surface and groundwater quality for a variety of uses,
including drinking water, fishing, and recreation. An
individual NPDES permit for an industrial facility
may cover a number of different waste types and
activities, including industrial process wastewater,
contact and non-contact cooling water, stormwater,
contaminated groundwater pumpouts, water supply
treatment backwash, and wastewater treatment
sludges.

National Register criteria: The criteria established
by the Secretary of the Interior for use in evaluating
the eligibility of properties for inclusion on the
National Register (36 CFR part 60).

National Register of Historic Places: The official list
of the Nation’s historic places worthy of preservation.
Authorized by the National Historic Preservation Act
of 1966, the National Park Service’s National Register
of Historic Places is part of a national program to
coordinate and support public and private efforts to
identify, evaluate, and protect America’s historic and
archeological resources.

New Source Performance Standards: Pollution
control standards issued by the USEPA and under
Section 111 of the Clean Air Act which dictate the
level of pollution that a new stationary source
(constructed on or after January 30, 2004) may emit.

Noise-sensitive receptors: Locations or areas where
dwelling units or other fixed, developed sites of
frequent human use occur.

Non-contact Stormwater: Stormwater that has not
been affected by sulfides and metal leachates from
oxidized rock exposed through mining.

Non-degradation: As applied under the Clean Water
Act and federal regulations, the term refers to both a
policy and a regulatory process for the preservation of
existing uses, preventing unnecessary degradation of
high water quality, and protecting and maintaining
specific waterbodies with outstanding characteristics.

North American Industrial Classification System
(NAICS): The standard used by federal statistical
agencies in classifying business establishments for the
purpose of collecting, analyzing, and publishing
statistical data related to the United States business
economy.

Oligotrophic: Lacking in plant nutrients such as
phosphates, nitrates, and organic matter, and
consequently having few plants and a large amount of
dissolved oxygen throughout.

One Hundred Mile Swamp: A large wetland located
between Babbitt and Hoyt Lakes, Minnesota that has
been rated high quality due to high watershed
integrity, large amount of interior forest, and high-
quality lowland coniferous forests.

Open bog: A carpet of living sphagnum moss
growing over a layer of acid peat.

Ore stripping ratio: Ratio of waste rock to ore.

Ore Surge Pile: A temporary ore storage pile located
near the Rail Transfer Hopper, which would help
maintain a steady delivery of ore to the Processing
Plant.

Ore: A type of rock that contains minerals with
important elements including metals that are
economically extracted through mining processes.

Outcrop area: A visible exposure of bedrock or
ancient superficial deposits on the surface of the
Earth.

Outfall: The discharge point of a waste stream into a
body of water; alternatively, it may be the outlet of a
river, drain, or a sewer where it discharges into a lake
or other body of water.

Out-of-kind mitigation: The replacement of an
impacted aquatic site with one of a different
hydrologic regime and plant community type
(different species composition).
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Out-of-place mitigation: The replacement of the
impacted aquatic site would take place in a different
8-digit HUC watershed as the proposed impacted
resource.

Outlier: An observation that is numerically distant
from the rest of the data.

Overburden: Material of any nature, consolidated or
unconsolidated, that overlies a deposit of useful
materials, ores, or coal, especially those deposits that
are mined from the surface by open cuts.

Overstory: The larger, taller trees which occupy a
forest area and shade young trees, hardwoods, brush,
and other deciduous varieties that are growing beneath
the larger trees (i.e., understory).

Oxidation: A common chemical reaction involving
the combination of a substance such as sulfide
minerals with oxygen.

P90: 90" percentile probability, which means that
there is at least a 90 percent probability that a
constituent would not exceed the evaluation criteria.

Paleoindian period: A cultural period circa 12,000 to
9,000 years ago, or 10,000 to 7,000 B.C.; the earliest
North American archaeological epoch, characterized
by retreating glaciers, mastodons and other large
mammals, and small mobile groups of hunters.

Particulate matter: Fine liquid or solid particles such
as dust, smoke, mist, fumes, or smog, found in
ambient air or emissions.

Paste or thickened tailings: Tailings that have been
significantly dewatered to a point where they will
form a homogeneous nonsegregated mass when
deposited from the end of a pipe.

Peat deposit: Deposits of partially decayed organic
material (vegetation) that typically forms in wetland
bog areas.

Perched: Contained by an underlying impervious
layer, often used in reference to wetlands.

Perennial: Occurring or persisting for more than 2
years, often in reference to plant species.

Perimeter dam: Outer constructed embankments of a
tailings basin.

Permeability: A measure of the ability of a material
(such as soil or rock) to transmit fluids.

Permeable reactive barrier: On-site method for
remediating contaminated water that combines a
passive chemical or biological treatment zone with
subsurface fluid flow management.

Permit to Mine: Pursuant to Minnesota Rules, Part
6132, a Permit to Mine means a legal approval issued
by the commissioner of the Minnesota Department of
Natural Resources to conduct a mining operation.
Under Wetlands Conservation Act provisions,
wetlands must not be impacted as part of a project for
which a permit to mine is required, except as approved
by the commissioner (Minnesota Rules, Part
8420.0930).

pH: A measure of relative acidity or alkalinity of a
solution, expressed on a scale from 0 to 14, with the
neutral point at 7. Acid solutions have pH values
lower than 7, and basic (alkaline) solutions have pH
values higher than 7.

Phase I Environmental Site Assessment (ESA): An
environmental site assessment and report that identify
potential or existing environmental contamination
liabilities associated with a specific property.

Phreatic: Term used to refer to groundwater (e.g.,
“The phreatic surface coincides with the water
table.”).

Piezometer: A device that measures the pressure or
level of groundwater at a specific point.

Point source discharge: Discharge of wastewater or
other materials at a single location.

Porosity: A measure of the void (i.e., “empty”) spaces
in a material.

Post-closure: Phase of activities (inspection,
maintenance, and reporting) that occur after the
closure activities are complete.

Post-contact period: Relating to the period of time
subsequent to the initial interaction of an indigenous
people with an outside culture. In the United States,
the term refers to an era of significant European
influence for which a written record exists.

Precipitation: Any product of the condensation of
atmospheric water vapor that falls under gravity. The
main forms of precipitation include drizzle, rain, sleet,
snow, and hail.

Pre-contact period: Relating to the period of time
before contact of an indigenous people with an outside
culture. In the United States, the term refers to an era
before significant European influence for which a
written record does not exist.
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Prevention of Significant Deterioration: A federal
preconstruction permitting program that applies to
areas that are not violating National Ambient Air
Quality Standards.

Private mineral estate: The ownership of mineral
rights on land, which allows the owner to mine or
produce any minerals lying below the surface of the

property.

Process water: Any water that, during manufacturing
or processing, comes into direct contact with or results
from the production or use of any raw material,
intermediate product, finished product, byproduct, or
waste product.

Progressive reclamation: Reclamation activities that
could occur while the mining project is still in
operation, allowing for a portion of the disturbed areas
to be reclaimed prior to closure.

Proposed Connected Actions: The Proposed
Connected Actions would involve both the NorthMet
Project Proposed Action and the Land Exchange
Proposed Action.

Proposed Connected Actions Alternative B:
Proposed Connected Actions Alternative B would
involve the NorthMet Project Proposed Action and the
Land Exchange Alternative B.

Pumping test: Conducted to evaluate an aquifer by
“stimulating” the aquifer through constant pumping,
and observing the aquifer’s drawdown in observation
wells. It is a tool that hydrogeologists use to
characterize a system of aquifers, aquitards, and flow
system boundaries.

Rail Transfer Hopper: A unit located at the Mine
Site and would consist of a raised platform from
which haul trucks would dump ore into a hopper over
a pan feeder, which would discharge into a rail car
below it.

Reclamation: Activities that successfully accomplish
the requirements of Minnesota Rules, Parts 6132.2000
to 6132.3200. Actions intended to return the land
surface to an equivalent undisturbed condition.
Restoration of mined land to original contour, use, or
condition. Steps or operations integral to mining that
prepare the land for post-mining use are called
reclamation. When the objective of reclamation is to
return the land to pre-mining conditions and uses, it is
sometimes called restoration.

Recreation Opportunity Spectrum (ROS): The
framework expressing the desired range of
recreational activities that will be encouraged and
permitted on national forest lands.

Reject concentrate: Process water or brine that
would result from the reverse osmosis process.

Remediation: Actions taken to respond to a
hazardous material release or threat of a release that
could affect human health and/or the environment.

Riparian: Relating to or located on the bank of a
natural watercourse (or a river or stream).

Rock buttress: A rock aggregate structure built
against a slope for reinforcement and support.

Rosgen geomorphic survey: A four-level hierarchy
survey designed to classify streams based on
quantifiable field measurements to produce consistent
and reproducible descriptions of stream types and
conditions.

Saturated overburden: That material unable to
contain or hold more moisture of any nature,
consolidated or unconsolidated, that overlies a deposit
of useful materials, ores, or coal, especially those
deposits that are mined from the surface by open cuts.

Scenic Integrity Objective (SIO): A statement of the
intended visual conditions of national forest lands.
Scenic Integrity Objectives are part of the United
States Forest Service Scenery Management System.

Section 303(d) of the Clean Water Act: A portion of
the federal act that requires states, territories, and
authorized tribes to develop lists of impaired waters.
These impaired waters do not meet water quality
standards that the regulatory authorities have set for
them, even after point sources of pollution have
installed the minimum required levels of pollution
control technology. The law requires that these
jurisdictions establish priority rankings for waters on
the lists and develop total maximum daily loads for
these waters.

Section 404 of the Clean Water Act: see CWA
Section 404 Permit.

Section 401 water quality certification: According
to the Clean Water Act, anyone who wishes to obtain
a federal permit for any activity that may result in a
discharge to navigable waters of the United States
must first obtain a state Section 401 water quality
certification to ensure that the project will comply
with the state water quality standards. For example, if
someone proposes to discharge dredged or fill
material into waters of the United States, including
many wetlands, they generally must obtain a Section
404 permit from the USACE and, in Minnesota, a
Section 401 water quality certification from the
Minnesota Pollution Control Agency.
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Sedge meadow: An open, groundwater-influenced,
sedge- and grass-dominated wetland that typically
borders streams but is also found on pond and lake
margins and above beaver dams. Soils are nearly
always sapric peat and range from strongly acid to
neutral in pH.

Sedimentary rock: Rock formed from consolidation
of loose sediment that has accumulated in layers.

Severed mineral interest: Any whole or partial
interest in any or all minerals underlying land that has
been separated from surface land ownership.

Significance (for cultural resources): The
importance of a cultural property for its historical,
architectural, archeological, engineering, or cultural
values based upon the National Register criteria.

Significant effect: An effect that is predicted to be
above an identified threshold and/or an effect that was
determined by the lead agencies to have a magnitude
that is large based on the context and intensity of that
effect.

Slimes: The mixture of fine particles derived from
ore, tailings, rock, or clay generally held in suspension
in water as generated during ore processing.

Sludge: A semi-solid residue containing a mixture of
solid waste material and water from air or water
treatment processes.

Slug test: A type of aquifer test where water is
quickly added or removed from a groundwater well to
monitor and determine the hydraulic conductivity of
the material in which the well is located.

Slurry wall: An underground reinforced wall in areas
of soft earth or with a high water table typically made
of concrete or bentonite; often used to restrict flow of
groundwater from one area to another.

Spigots: Devices used to discharge tailings for
conventional storage. They are typically located along
the embankment(s) of a facility.

Spill Prevention Control and Countermeasure
(SPCC) Plan: A written plan that includes
requirements for oil spill prevention, preparedness,
and response to prevent oil discharges to navigable
waters and adjoining shorelines.

Standard: A level of quality or attainment set by
Minnesota water use classifications (Minnesota Rules,
Part 7060, 7050, and 7052), USEPA primary MCLs
(pMCL), USEPA secondary MCLs (sMCL), and
MDH HRLs.

Standard Industrial Classification (SIC) codes: A
system for categorizing businesses in the United
States, used by the United States government from
1937 to 1996. The Standard Industrial Classification
system was replaced by the North American Industry
Classification System in 1997.

State Disposal System (SDS) permit: In Minnesota,
this is a permit that establishes the terms and
conditions that must be met when a facility discharges
wastewater to the ground surface or subsurface.

State Historic Preservation Office (SHPQO): The
office and official appointed or designated pursuant to
section 101(b)(1) of the National Historic Preservation
Act to administer the State Historic Preservation
Program or a representative designated to act for the
State Historic Preservation Officer.

Stormwater: According to Minnesota Rules, Part
7090, stormwater is defined as storm water runoff,
snow melt runoff, and surface runoff and drainage.

Strahler Order: A stream order system used to
classify stream segments based on the number of
tributaries upstream, with headwater streams being
first-order streams.

Stream geomorphic monitoring: The monitoring of
changes in stream geology or features over time.

Streamflow: The flow of water in streams, rivers, and
other channels. A major element of the water cycle, it
is one component of the runoff of water from the land
to waterbodies, with the other component being
surface runoff.

Structure (for cultural resources): Any human-built,
aboveground object, which may include, but is not
limited to, a building, bridge, road, railroad, etc.
Although not exclusive, structures are generally
considered to be from contact and post-contact
periods, as opposed to archaeological sites, which are
generally considered to be associated with the pre-
contact period.

Subaqueous: Existing or situated under water.

Subsistence: The source from which food and other
items necessary to exist are obtained.

Substrate: The type of material that rests at the
bottom of a stream, river, lake, etc., which could
include sand, gravel, mud, or boulders.

Sulfate: A negatively charged ion that can be
produced when metal sulfides are oxidized, consisting
of one atom of sulfur and four atoms of oxygen, SO,.
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Sulfide mineral: A class of minerals containing
sulfides, many of which contain metals.

Sulfide: A form of sulfur that often is found in the
environment bound to metals.

Surface right: The landowner’s rights to the upper
boundary (surface) of the land only, which does not
include subsurface rights.

Surface water divide: The boundary between two
adjacent surface water basins, often dictated by land

topography.

Surficial aquifer: Shallow aquifers typically less than
50 feet.

Surficial glacial deposit: A collection of various
sized rocks and debris deposited by glacial activity
that is left on the earth’s surface after the glacier
recedes.

Surficial groundwater: Groundwater in surficial
aquifers, which continuously is unconfined and moves
along the hydraulic gradient from areas of recharge to
streams and other places of discharge.

Surrogate: A method to statistically analyze using
modified data.

Taconite: A low-grade iron ore, containing about 27
percent iron and 51 percent silica found as a hard rock
formation in the Lake Superior region.

Tailings: Waste byproducts of mineral beneficiating
processes other than heap and dump leaching,
consisting of rock particles, which have usually
undergone crushing and grinding, from which the
profitable mineralization has been separated.

Tailings basin: Land on which is deposited, by
hydraulic or other means, the material that is separated
from the mineral product in the beneficiation or
treatment of ferrous minerals including any
surrounding dikes constructed to contain the material.

Take: To harass, harm, pursue, hunt, shoot, wound,
kill, trap, capture, or collect, or to attempt to engage in
any such conduct, a threatened or endangered wildlife
species. To pick, dig, collect, or destroy, or to attempt
to engage in any such conduct, a threatened or
endangered plant species.

Threatened Species: Any species which is likely to
become an endangered species within the foreseeable
future throughout all or a significant portion of its
range as defined in the Endangered Species Act.

Till: See Glacial Till.

Total dissolved solids (TDS): A measure of the total
amount of ions (minerals, salts, or metals) that are
dissolved in a given volume of water. See Hardness.

Total maximum daily load (TMDL): A calculation
of the maximum amount of a pollutant that a water
body can receive and still safely meet water quality
standards.

Toxics Release Inventory (TRI): A USEPA
maintained database containing data on disposal or
other releases of over 650 toxic chemicals from
thousands of United States facilities and information
about how facilities manage those chemicals through
recycling, energy recovery, and treatment.

Traditional Cultural Property (TCP): A property
that is eligible for inclusion in the National Register
because of its association with cultural practices or
beliefs of a living community that are rooted in that
community’s history, and are important in maintaining
the continuing cultural identity of the community.

Tribal Historic Preservation Officer (THPO): The
tribal office or official appointed by the tribe’s chief
governing authority or designated by a tribal
ordinance or preservation program who has assumed
the responsibilities of the State Historic Preservation
Officer for purposes of Section 106 compliance on
tribal lands in accordance with section 101(d)(2) of
the Act.

Trygg: John William Trygg was a land use
consultant, appraiser of natural resources, and early
surveyor of Minnesota in the 1950s. He developed a
system used to make historical appraisals on behalf of
various Indian tribes in the Midwest. The Trygg
Composite Maps, like the General Land Office (GLO)
maps, depict both Native American and Euro-
American features.

Unconsolidated deposit: Sediment not cemented
together; may consist of sand, silt, clay, and organic
material.

Underdrain: A drain, installed in porous fill, for
drawing off surface water or water from the soil, as
under the slab of a structure.

Unique Biological Areas: This management area
designation by the United States Forest Service is
allocated to areas to preserve features with unique
biological value within the Superior National Forest.
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United States Forest Service Regional Foresters
Sensitive Species (RFSS): A list developed by the
Regional Forester that identifies sensitive species.
Sensitive species are defined as “plant and animal
species identified by the Regional Forester for which
population viability is a concern as evidenced by: (a)
significant current or predicted downward trends in
population numbers or density, and/or (b) significant
current or predicted downward trends in habitat
capability that would reduce a species’ existing
distribution.” Sensitive species are usually designated
for an entire region, but independent “Forest
Sensitive” lists are maintained by some individual
National Forests.

United States Geological Survey (USGS) gaging
station:  Facilities used by hydrologists to
automatically monitor streams, wells, lakes, canals,
reservoirs, and or other water bodies. Instruments at
these stations collect information such as water height,
discharge, water chemistry, and water temperature.

Unsaturated overburden: All mineral overburden,
including zones of soil formation, located above the
water table.

Usufructuary: Pertains to a person or group who has
the legal right to use resources within a property that
is not owned by them. Specific to the NorthMet
Project Proposed Action, this pertains to the rights—
derived from treaties, statutes, agreements, executive
orders, and the like—of the Bands to hunt, fish, and
gather 1854 Treaty resources on lands within the 1854
Ceded Territory.

Virginia Formation: Geological sedimentary rock
formation located above the Biwabik Iron Formation.

Volatile organic compound: Organic chemicals that
have a high wvapor pressure at ordinary, room-
temperature conditions.

Voluntary Investigation and Cleanup (VIC)
program: The Minnesota Pollution Control Agency’s
program to allow property transactions to move
forward while promoting redevelopment of
contaminated property and mitigating health or
environmental risks. Program benefits to communities
include new development, jobs, and an increased tax
base in old industrial zones.

Waste rock: Rock without economic wvalue that
surrounds ore.

Wastewater treatment facility (WWTF): A facility
at which chemical, biological, or mechanical
procedures are applied to an industrial or municipal

discharge to remove, reduce, or neutralize
contaminants.
Wastewater treatment plant (WWTP): An

industrial structure designed to remove biological or
chemical waste products from water, thereby
permitting the treated water to be used for other
purposes.

Water appropriation permit: A permit from the
Minnesota Department of Natural Resources required
for all users withdrawing more than 10,000 gallons of
water per day or 1 million gallons per year.

Water clarity: A measure of how far light penetrates
through water. The deeper light penetrates, the clearer
the water. How far down light penetrates through
water depends on how many particles are suspended
in the water. Suspended particles reduce water clarity
by absorbing and scattering light.

Water quality standard: The foundation of the water
quality-based pollution control program mandated by
the Clean Water Act. Water quality standards define
the goals for a water body by designating its uses,
setting criteria to protect those uses, and establishing
provisions such as antidegradation policies to protect
waterbodies from pollutants.

Watershed: A geographic area from which water is
drained by a river and its tributaries to a common
outlet. A ridge or drainage divide separates a
watershed from adjacent watersheds.

Wetland Conservation Act (WCA): Minnesota
legislation, codified in Minnesota Rules, Part 8420,
designed to achieve no net loss in the quantity,
quality, and biological diversity of existing Minnesota
wetlands, by avoiding impacts to them or restoring
and enhancing diminished wetlands. This program is
administered by local governments with oversight by
the Board of Water and Soil Resources.

Wetland delineation: The act of establishing the
boundary between wetlands and uplands (or non-
wetlands) using soils, hydrology, and vegetation as
indicators.
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Wetland: Those areas that are inundated or saturated
by surface water or groundwater at a frequency and
duration sufficient to support, and that, under normal
circumstances, do support a prevalence or vegetation
typically adapted for life in saturated soil conditions.
Wetlands generally include swamps, marshes, bogs,
and similar areas.

Wild rice: A tall aquatic annual grass (Zizania
palustris) of North America, bearing edible grain that
typically grows in shallow lakes or slow-moving
rivers and streams.

Woodland period: A cultural period circa 2,500 to
850 years ago, or 500 B.C. to 1250 A.D,;
characterized by the beginnings of modern tribes, clay
pottery, agriculture, and ceremonial burial mounds.

XP-SWMM: Comprehensive modeling software for
surface water systems.

Zoning ordinance: Locally adopted regulations that
divide a town, city, village, or county into separate
districts (e.g., residential, commercial, or industrial),
define the permitted and prohibited land uses in those
districts, and set forth specific development
requirements (such as minimum lot size, height
restrictions, etc.
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